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| THEMATIC APPERCEPTION TEST: INTERPRETIVE 
| ASSUMPTIONS AND RELATED EMPIRICAL U | " 


| EVIDENCE! p" 
è ( f 
GARDNER LINDZEY F | eO Á 
Harvard University mi i. ls 
P^ The chief purpose of this article is to state the assumptions custom- 


arily involved in interpreting the Thematic Apperception Test, and 
to examine the logical considerations and some of the empirical evidence 
that can be used to verify or reject each of these assumptions. 

Aside from certain historical ties to psychoanalysis, the theoretical . 
and empirical continuity between projective testing and the remainder 
of psychology has been a subject of little interest. This is true in spite 
of an increasingly large amount of research and formulation in other 
areas of psychology that is directly pertinent to the activities involved 
ə M projective testing. In particular, the research of the “new-look” 
Perceptionists represents an important and fertile link between pro- 
Jective testing and more traditional domains of psychology. The 
Mitial outline of such a continuity has been traced by Blake and Wilson 

Jina study of the influence of depressive tendencies upon selectivity 
m Rorschach response, Bruner (9) in a discussion of the Rorschach 
test, Lawrence (39) in an investigation of temporal factors in perception, 

"pola (75) in an examination of the effect of color upon Rorschach 
^ Tesponse and Stein (76) in an ingenious study employing tachistoscopic 
*Xposure of Rorschach stimulus material. All of thse studies illustrate 
E e feasibility and fruitfulness of relating perception findings to material 
elicited by Rorschach-like techniques. One of the aims of the present 
Paper is to stress the desirability of relating such theory and research 
to the findings of investigators who employ the Thematic Apperception 

est, 


udy of personality and the imaginative processes 

directed by Henry A. Murray and supported by grants from Rockefeller Foundation 

and the Laboratory of Social Relations, Harvard University. I am deeply grateful to a 

number of colleagues for their generosity in reading and criticizing this manuscript. My 
eatest single debt is to Henry A. Murray whose constant stimulation and encourage- 
“nt made this article possible. 

hese same assumptions are customa: 


1 * 
. 4, This paper is an outgrowth of a st 


rily employed in connection with other story- 


Le > 4 
V struction projective techniques, e.g., Make-A-Picture-Story Test, Four-Picture Test, 
i-Dj 2 
mensional Apperception Test, etc. 
1 
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One may legitimately object to my proposal to appraise empirically 
statements that I am treating as given, or axiomatic. However, it 15 
not clear that all psychologists would concur in giving axiomatic 
status to these statements. As is true of so much of psychological for- 
mulation, the distinction here between analytic and empirical is not 
clearly delineated—what is one person's empirical generalization. 18 
another's axiom. Further, I believe most psychologists agree with 
MacCorquodale and Meehl (44) in subscribing to a methodological 
position that emphasizes the use of only analytic constructs that inter- 
act smoothly with available empirical knowledge. Consequently, 
examination of these assumptions in the light of empirical evidence 
seems justified on the one hand by the questionable axiomatic status of “ 
the assumptions and on the other by the general acceptance of psychol- 
ogists that axioms should not violate observational data. 

The assumptions to follow vary greatly in their generality. In fact; 
they are logically related only by virtue of their frequent use in the 
interpretation of material secured from one particular type of projec 
tive technique. They do not represent all of the assumptions employed 
in making such interpretations. I have attempted to include only thos? 
that are not sufficiently general to be common among all psychologists 
and yet, within the prescribed situation, are sufficiently common $? 
that almost any individual engaged in this activity would employ them- 
For the latter reason, I am not concerned here with the assumptions 
involved in "formal" or "sign" analysis of story projective material 
where the meaning, or the thematic qualities, of the material is mini- 
mized, e.g., Balken and Masserman (3) and Wyatt (84). Nor have Í 
attempted to explore the assumptions involved in the more recent 
"sequence analysis" (1) of projective responses. 


THE Assumptions AND RELATED EVIDENCE 
The assumptions are divided i 


8 or structuring an incomplete or u” 
Y reveal his own strivings, disposition?! 
and conflicts. 


* The terms “strivings, dispositions, and conflicts” 
attributes or aspects of the person that th 
One could readily add to this list such terms as: personality organization, primitiv? 
fixations, complexes, needs and press, or any others that seemed ne 
those aspects of the person that are being explored. 


: e 
are meant to designate all t” 


€ clinician is interested in or wishes to measure 


cessary to represe” 


with one person! in the drama, and the wishes, strivings, and conflicts of this 
imaginary person may reflect those of the story-teller. 

a. It is assumed further that the identification figure can be established through the 
application of a number of specific criteria; e.g., person appearing first in the story, per- 
son doing most of the behaving, person most similar to story-teller, etc. 

b. It is also assumed that additional figures in the stories such as father, mother, or 
brother often may be equated to the real-life counterparts of the story-teller and the 

chavior of the hero toward them used as indicative of the story-teller's reactions to 
these persons, 


2. The story-teller’s dispositions, strivings, and conflicts are sometimes 
represented indirectly or symbolically. 

3. All of the stories that the subject creates are not of equal importance 
as diagnostic of his impulses and conflicts. Certain crucial stories may provide 
F very large amount of valid diagnostic material while others may supply little 

r none, 

, *- Themes or story-elements that appear to have arisen directly out of the 
Stimulus materia] are less apt to be significant than those that do not appear 
to have been directly determined by the stimulus material. 

_ 9. Themes that are recurrent in a series of stories are particularly apt to 
mirror the impulses and conflicts of the story-teller. 

Assumptions Involved in Deriving From Revealing Portions of Fantasy 
enl Materia] Inferences About Other Aspects of Behavior: 
: The stories may reflect not only the enduring dispositions and conflicts 
Of the Subject, but also conflicts and impulses that are momentarily aroused by 
Some force in the immediate present. 
| a. The further assumption is frequently made that both the enduring and temporary 


TAT INTERPRETIVE ASSUMPTIONS 3 
Assumptions Involved in Determining Revealing Portions of Stories: 
l. In the process of creating a story the story-teller ordinarily identifies 
T 


Processes are reflected in stories in the same manner. 

2. The stories may reflect events from the past of the subject that he has 
Not himself actively experienced, but rather has witnessed or observed, e.g., 
s : : 

reet Scene, story, motion picture. 

à *. It is assumed further that, although the subject has not himself experienced these 
Events, and is telling them as he observed them, the fact that he selects these events, 
Father than others, is in itself indicative of his own impulses and conflicts. 

3. The stories may reflect group-membership or socio-cultural determinants 


i 7 ^ 
^ addition to individual or personal determinants. . 

fein. The dispositions and conflicts that may be inferred from the story- 

n kpi creations are not always reflected directly in overt behavior or conscious- 
ess, 5 


, T wish to emphasize that the research to be discussed in connection 
With the various assumptions can not serve as a validation of this kind 
du Projective testing. At most, it can demonstrate that the very general 

SUmptions lying behind this kind of activity are not in direct conflict 


To 


t H . . H — H 
Most investigators accept the possibility of multiple identifications. However, this 


of estates the same assumption and only complicates somewhat the general problems 
blishing interpretive rules. 
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with available empirical findings. This may increase the “plausibility” 
of projective interpretations, but the task of demonstrating the utility 
of specific rules of interpretation remains. 1 

It is likewise important to realize that in this article I am omitting 
from consideration most of the pertinent empirical evidence resulting 
from clinical use of this technique. The omission of this idiographic 
research or observation is not the consequence of any feeling that such 
data are not of immense value. Rather, in an article emphasizing the 
relation of projective testing to the remainder of psychology, it seemed 
desirable to stress most heavily those kinds of research that came closest 
to meeting the experimenter's demand for empirical control and inter- 
subjectivity of method. Thus, most of the evidence to be referred to 


has been secured with some attempt at maintaining adequate empirical 
controls. 


Does the Individual Reveal His Own Dispositions and Conflicts in 
Completing an Unstructured Situation? 


This assumption is not limited to story-construction tests but lies 
at the heart of all projective testing. Fortunately, in view of its ubiquity: 
there is a host of very general experimental verification, some of it 
drawn from laboratory research. 

One of the first investigators to point to the relationship between? 
motivational factors and response in an unstructured situation was 
Sanford (71, 72). He demonstrated in a series of experiments that the 
food responses of subjects varied as a function of the amount of food 
deprivation they had undergone. The responses were given in the act 
of telling stories to ambiguous pictures, making word associations, a” 
in other situations where the stimulus was sufficiently unstructured t? 
permit either food or non-food responses. This same general functio? 
was later demonstrated under somewhat different conditions by Levin 
Chein, and Murphy (40) and McClelland and Atkinson (48). The result$ 
of these three investigations do not agree in detail, but all were able 
to demonstrate some kind of variation in response to ambiguous sti 
ulus situations as a function of food deprivation. 

In an early study by Murray (55), it was shown that estimates of 
“maliciousness”’ of faces in photographs varied directly with an expe!” 
mentally induced state of fear. After a fear-producing game childre? 
rated a series of photographed faces as significantly more malicious tha® 
they had rated the faces previous to the game. A recent study by Kat? 
(33) has shown that the manner in which an individual completes an 
incompletely drawn face varies systematically with the kind of exper! 
ence he has undergone previous to the activity. Thus, a group that had 
just failed on a test of reasoning ability differed significantly from a 
group that had just spent their time in a neutral activity. Presumably 
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the manner in which the individual completed this unstructured situa- 
tion was directly related to the motivational or emotional conditions 
aroused by the experimental treatment. 

A series of investigations by Bruner and Postman (12) have demon- 
Strated that when stimulus material is made ambiguous by very brief 
tachistoscopic exposure, the responses or “guesses” of the subjects 
Vary systematically with motivational variables. These same investi- 
gators, as a result of their perception research, have come to occupy 
a much more extreme position than that implied by the above assump- 
ton. They suggest that: 


Most experimenters who have worked with need and attitude factors in per- 
ception have assumed, sometimes quite explicitly, that only in highly equivocal 
stimulus situations can such ‘‘nonsensory”’ factors operate. ... But all stimulus 
situations are potentially equivocal and cease to be so only to the extent that 
selection, accentuation, and fixation have taken place. Perception occurring 
without the contribution of such adaptive factors is as unthinkable as percep- 
tion without the mediation of receptive nerve tissue (11, p. 301).... Adaptive 
factors in perception are not limited to unstable stimulus situations (11, p. 307). 


In the light of this evidence, the assumption that motivational 
factors are revealed in completing unstructured situations seems clearly 
Warranted. 


Does the Subject Identify with Some Figure in the Stories He Tells 
and Can This Figure Be Established Reliably? 


. There seem to be three modal positions that can be maintained 
1n regard to identification in the story-telling process. First, we may 
make the assumption, indicated above, that there is ordinarily a single 
identification figure in each story. This assumption can be compli- 
Cated greatly by a number of special conditions of the type already sug- 
Sested by Murray (56). Second, we may assume a continuum of 
identification with those figures in the stories that are very similar to 
Es Story-teller possessing a maximum of the subject's attributes and 
those that are very dissimilar possessing a minimum. This is the as- 
Sumption mage by Sears (74), who, working primarily with doll tech- 
niques and heavily influenced by the notion of "stimulus generalization, 
aS suggested specifiable dimensions along which the degree of identifi- 
ation can be expected to vary. Thus, in doll play figures resembling 
€ subject in age and sex will show more characteristics of the subject 
than those figures that are dissimilar in age and sex. Third, we might, 
th Henry (30), Piotrowski (58), and others, make no attempt to lo- 
Cate the hero but simply look on all characters in the constructed stories 
35 representative of aspects of the story-teller. This last alternative is 
Perhaps the feast happy, not only because a very large amount of di- 
Verse Clinical experience militates against it, but also because it leads 
9 certain drastic limitations upon the diagnostic use of the TAT. If 


wi 


GARDNER LINDZEY 
6 


i he 
i 7 more or less forced to give up t 

we adopt this de d fects atitid toward other oe e kie 
ee dd e pd sew ae we eliminate the hero and assume ‘t ha an 
Piotrowski suggests ries expresses some aspect of the testee’s per = 
ee T a Shile somewhat later he suggests that many s ep 
A tee t abject thinks and feels about persons d tol 
KI. depen a about the old and the young, the male am m 
= ey, Thus, with no rules for differentiating, we xz 
female" (58, p. represent characteristics of the hero, but also ce 
told that all Doce some figures represent the story-teller's attitu a 
the coe If we assume that all figures are pn " 
o oe ome ioe Warsi’ characteristics, either we must give c3 be 
eS raise the subject’s attitudes toward other pmo 
e e eil ument or else engage in some kind of dialectic in 
ee us defend such attempts. ree 

‘ There is, as yet, no unequivocal answer to t s q "chem. 
the above assumptions is most useful. In order to show 


of the 


(12), and others 
lus, even if all figures in the stories represented aspects 
of the story-teller, decide to use only a certain 
figures as diagnostic of the story-teller's attributes: 
o and non-hero disti ction, and we would still ex 
to variations in story-teller be- 
were wasting much of its power. Just as the sub- - 
ject's motivational States are reflected in free association, or in the 
potheses of tachistoscopic response, so also the verbal 
ying the story-telling pro mirror motivational 

yi ing identification with particular actors in 
the stories. 


i.e., employ the her 


i the story* 
er people and actually secure co 
information about the indivi 
similarity between ''self" and "perceived other.” Or, conversely, we 
might take a figure intended by the story-teller as an “other” object 


N 
au 
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and find mirrored in it much of real pertinence to the story-teller's 
own personality structure. 

What is needed to answer the above question is a clear demonstra- 
tion of more intimate relations between “hero” behavior or attributes 
and the story-teller than can be shown between "'non-hero" behavior 
and the story-teller. Results such as Bellak's (8) showing that the fre- 
quency of aggressive words rises when the individual is frustrated do 
not demonstrate that the identification figure is necessarily displaying 
More aggressive behavior. Nor are studies satisfactory that simply 
demonstrate variations in “hero” activities or attributes that relate to 

ehavior or attributes of the story-teller. Even if Bellak had shown 
that aggressive behavior on the part of heroes rose following frustration, 
this would still not provide the needed information. In this case it is 
Quite possible that analysis of the behavior of the non-identification 

Sures would reveal the same increase in aggressive behavior, indicating 
Not identification, but simply an increase in verbal responses pertinent 
to the need or conflict in question. 

Lindzey (43) has demonstrated that following a social frustration 
the incidence of aggressive acts in TAT stories carried out by heroes 
Against others increased more than the incidence of aggressive acts 
Carried out by “other” figures. If the incidence of the two kinds of 
acts is combined, the resulting shift is greater than the shift in either 

Sel" or “other” figures alone. These findings are complicated by the 
ct that the frustration situation was of such a nature that both extra- 
Punitive responses and a view of the environment as hostile and 
eee would be expected. to rise following the experimental 
ies eeu Thus, the increase in aggressive responses on the part of 
us ero figures might be considered a result of the increase in aggres- 
tian tendencies on the part of this story-teller or a reflection of the fact 
thre the story-teller viewed the external world as a more hostile and 
bean ig place. It is clear that what is needed is an experimental 
4 ment where, given the subject's identification with a hero-figure, 
© Predictions to be made for "hero" and “other” figures will either 
* Opposed or widely different. 
th Ccepting the desirability of locating identification figures, can 
PS figures be specified precisely? Several studies (29, 79) in which 
th atively high inter-scorer reliability coefficients were secured imply 
in at it as possible to obtain reliable agreement among different scorers 
tios tablishing the identification figure. Presumably, a positive correla- 
ii. 9r need and press ratings could be secured only if the different 
ad Were treating the same figures as hero. In addition, Mayman 
ist Kutner (45) report complete agreement in 89 per cent of the cases 
io een two raters who independently determined the identification 
© for a series of 91 stories. 
R general, then, the feasibility of the identification assumption 


8 GARDNER LINDZEY 


cannot be clearly demonstrated at present, although empirical evidence 
suggests that identification figures can be established with reasonable 
reliability. 


Are Impulses and Conflicts of the Subject Sometimes Represented 
Symbolically? 


The clinical use of the concept of symbolism is intimately related 
to a number of psychological concepts employed by more rigorous and 
empirically oriented investigators. All behavior theorists have en- 
countered the thorny problems posed by interchangeability: or sub- 
stitutability in behavior of stimuli and responses. These problems 
have led to the formulation of a number of psychological concepts 
including displacement, substitution, stimulus generalization, and vi- 
carious mediation. Apparently most psychologists agree that when a 
response is interfered with either by internal or external barriers it will 
frequently become altered to another form or else be directed toward 
a new object. There is a large body of research, much of it carried out 
on animal subjects, demonstrating this relationship and exploring some 
of the conditions under which it operates (8, 15, 25, 31, 32, 38, 62, 63, 
83). Of the animal investigations, perhaps the most pertinent to our 
discussion is Miller's (54) demonstration that a learned aggressive re- 
sponse can be generalized or displaced from an original stimulus object 
(another rat) to a substitute stimulus (doll) when the first stimulus is 
made unavailable. This process can be considered a rough paradigm 
of symbolic representation. 

A special question of considerable importance to the projective tester 
is whether symbolic transformations can, and customarily do, take place 
without awareness of the subject. Most of the clinical studies discussed 
below deal with symbolic representations which the subject was not 
aware of initially and which he could become aware of only under 
special conditions, e.g., interpretation or therapeutic change. This 
capacity of the organism to engage in symbolic representation without 


awareness of the process has been demonstrated under better controlle 
circumstances by other investigators. 


have both shown that a word may be 
an electric shock and evoke a galvanic 
it from "non-shock" words, 
connection between the word 
McCleary and Lazarus (46) show 
skin response had been conditi 


could elicit the galvanic skin response even when exposed tachisto* 


scopically at such rapid speeds as to prevent conscious recognition. 
Certainly since Freud, the clinical interpretation of diagnostic 
material, whether projective or not, has depended heavily upon thé 
assumption of symbolic transformations. There is some clinical-experi- ! 
mental and a host of clinical-observational evidence to indicate that | 


T 
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Symbolic transformations are quite customary in human behavior, 
particularly where unacceptable or antisocial impulses are involved. 

In case histories conversion symptoms and compulsions frequently 
Present themselves dramatically as evidence of the fact that a given 
conflict or forbidden impulse may secure expression in a manner only 
indirectly related to the original impulse. Thus, it is generally accepted 
that hand-washing compulsions often represent symbolically the desire 
of the individual to cleanse himself of the consequences of masturbation. 
Likewise, in doll therapy there is excellent evidence that the child is 
able to discharge against surrogate objects the same impulses and 
feelings that he has developed toward persons in the real world. The 
extent to which this relationship between symbol and real-life counter- 
Part is unequivocally demonstrated varies with the individual case. 
However, in many instances the relationship is effectively demon- 
Strated as the symbolic behavior can be shown to vary directly with 
changes in the relationship between the subject and the referent of the 
Symbol. Thus, the aggression directed against the father-doll may show 
a high inverse relationship to the extent to which the child is able to 
€xpress such impulses against the original stimulus object—the father. 
Similarly, a symptom may disappear when the impulse or conflict that 
it is presumed to represent is dissolved by therapeutic procedure or 
through changes in the balance of environmental determinants. - Levy 
(42) has described a number of clinical cases involving relatively con- 
vincing demonstration of symbolic representation of sibling rivalry, 
fear of castration, defecation, etc. Tomkins (80) reports the study of a 
Single case under varying degrees of drunkenness. He found that in 
certain cases the hypothesized referent of the symbol was more and more 
directly represented as the amount of alcohol consumed increased. 

Several investigators have attempted to combine the subject mat- 
ter of clinical psychology with attempts at empirical control in the 
Study of symbolic representation. An interesting study by Farber and 
isher (21) attempted to demonstrate the process of symbolic trans- 
ormation by means of using hypnosis and asking subjects to create 
and interpret dreams. Although the study is not well controlled, if 
we accept the naiveté of the subjects, the evidence is impressive, for 
Some of the subjects, that not only is symbolic representation an ob- 
Served form of behavior, but also that the process of assigning symbols 
n large part corresponds with the rules established by Freud from his 
*xamination of dream protocols. Consistently, Krout (37) in a better- 
Controlled investigation studied interpretations based upon the assump- 
tion that individuals responded to line drawings, representative of basic 
thectiences or objects, as if they were the symbol referent. She found 
int these interpretations could be verified through the inspection of 
dig Pendently collected validation data. In other words, the subjects 
the Sppear to respond to the line drawings in a manner consistent with 

Dature of the object that the Freudian would view as lying behind 
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this symbol. Franck (22) and Franck and Rosen (23) have reported 


two studies in which there is some evidence that the response of the 
individual to male and female symbols varies with his sex and relative 
maturity. Klein (34), employing the method of hypnotically inducing 
dreams, was able to show that the dreamer characteristically trans- 
formed or disguised external stimuli that were incorporated into the 
dream. : 

In general, then, controlled empirical evidence supplements clinical 
observation to imply the existence of tendencies for human subjects 
to represent dispositions and conflicts symbolically. The rules for 
determining the symbol-referent relations are as yet imperfectly under- 
stood, although there is evidence indicating the Freudian view of the 
symbolic process possesses some utility. 


Are the Stories That the Subject Creates of Unequal Importance as 
Diagnostic of His Impulses and. Conflicts? 


It is possible to assume that any behavioral information, no matter 
how scanty, contains in it the necessary elements to permit a complete 
understanding of the individual in question. This derivative of strict 
Freudian determinism is still defended by some investigators. It im- 
plies a theoretical model that is able to incorporate all possible empiri- 
cal relationships and predict these relationships so precisely that once 
a single value has been inserted into the closed theoretical system, 
every other construct in the system can be assigned a value. In view 
of the present state of psychological theory, this assumption seems an 
exceedingly unwise one. Nor does it appear to guide the actual behavior 
of most clinicians. The tendency to view different stories as possessing 
different degrees of psychological significance is rather clearly revealed 
by the fact that not infrequently, even with twenty stories, the investi- 
gator will feel he has not sufficient material to make a diagnosis or come 
to any understanding of the dynamics of the individual in question. 
Apparently just as some sets of twenty stories are more difficult tO 
interpret and are less revealing, so also some individual stories are les$ 
rewarding than others. 

Although presumably implicitly present in the minds of most inter 
preters, the assumption is seldom mentioned and there has been little 
Systematic attempt to state any criteria by means of which the more 
important stories are to be separated from the less important. Rapa: 
port (61), who represents an exception to this generalization, has sug’ 
gested that the more important stories may be distinguished in terms 
of certain "formal variables." He cites as illustration of these distin 
guishing characteristics: the consistency of the story with other storie? 
of this individual, its consistency with stories told by other persons t? 
this picture, the faithfulness with which the subject followed instruction? 
in telling this story, and, finally, the extent to which the individu? 


———— — MÀ — ER: 
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"has perceived and apperceived the picture adequately in all its parts.” 

Indirect evidence bearing on this question is provided by the com- 
mon observation that stories derived from particular cards frequently 
have little information pertinent to given variables. Thus the individual 
interested in studying aggression may find that stories told to certain 
TAT cards will only rarely provide pertinent evidence. Not only do the 
stories told by the subject vary in significance but for given purposes 
the stories characteristically evoked by different cards vary in signifi- 
cance. Eron (19, 20) has shown that both incidence of themes and the 
mon tone of stories differ significantly among the various TAT 
ards, 

Although practical considerations and clinical experience indicate 
the necessity of an assumption of “crucial stories," there seems to be 
little empirical evidence that is directly pertinent. 


Are Themes or Story Elements That Appear to Arise Directly out of 
the Stimulus Material Less Significant than Those That Are 
Not Directly Determined by the Stimulus Material? 


The extent to which this assumption is embraced by projective 
testers is made clear in the general emphasis upon the importance of 
bizarre responses, sex reversals, etc. Rotter (69) gives it explicit stress 
in his interpretive discussion of the importance of "unusualness" of 
response in the Thematic Apperception Test. In the scoring of sentence 
Completion responses, Rotter (70) has reported finding special diag- 
nostic significance associated with “twist” or “reversal” endings to in- 
Complete sentences. Weisskopf (81) has emphasized the assumption 
heavily in her suggestion that one method of estimating the diagnostic 
efficiency of projective stimulus material is through the use of a "'tran- 
Scendence index." This index is derived from the descriptive comments 
M the subject in responding to the stimulus material that go beyond 

Pure description." ! 

The first difficulty we encounter in attempting to appraise this 
assumption is the question of how to go about measuring the degree 
to which a given response is determined by the stimulus material. This 
Could be determined by estimating the structural similarities between 
the response and the stimulus. Or, one might develop empirical norms 
representing the common or usual response elements for each stimulus. 
Rosenzweig (67, 68) has chosen the second alternative in his attempt 
to establish "apperceptive norms." The function of these norms, in 
arge part, is to enable the interpreter to differentiate that which de- 
rives naturally from the stimulus card from that which is projective 
Or personally determined. The norms reported by Eron (19) could be 
Used in similar fashion. Presumably most clinicians implicitly employ 
9th of these approaches. On the one hand they note responses which 
are an obvious denial of the observable elements in the stimulus materi- 
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al, and on the other they build certain expectations in regard to what 
a "normal" story is to each stimulus and they tend to place special 
interpretive emphasis upon departures from these norms. 

Some projective testers probably object to this assumption on the 
grounds that "any" response, no matter how normal or directly de- 
rived from the stimulus material, may have significance in projective 
protocols. They might point to this attribute as one of the chief dif- 
ferentiae between mental testing (normative) and projective testing 
(idiosyncratic). It is certainly true that the extent to which a response 
deviates from the norm is much less a matter of concern to the inter- 
preter of projective protocols than it is to the “mental tester." How- 
ever, the fact remains that if a particular response is given by one hun- 
dred per cent of the persons taking the test, this response cannot possess 
diagnostic significance unless it is combined with some other response 
element that is less frequently encountered. In the latter case it is clear 
that the second or less frequent response is determining the interpreta- 
tion, not the “normal” response. Nevertheless, it must be remembered 
that even a response given by a very high percentage of the respondents 
may have broad significance as in the case of a yes-no response to a 
specific question. In the limiting case, a response may be given bv 
ninety-nine per cent of the respondents and still be an important 
diagnostic sign, especially in those few cases where it is not encountered. 

Limited empirical justification for the view that significance and 
“stimulus-boundedness” are negatively related is provided in a study 


any relationship with the experimental treatment. 
Supporting this assumption, we have the observation that most 
perception researchers accept the generalization that the more ambigu- 
e to observe the operation of directive 
or motivational factors. Thus, they suggest that in those cases where 
the response bears relatively little relation to the stimulus material 
we are especially apt to observe dynamic or motivational factors. 
Closely related also is Bruner’s (10) and Postman’s (59) suggestion that 
represented as involving a relationship 
between the predetermining tendencies of the individual on the one 
us constraints presented by the environ- 
that the stronger the determining tend- 


a 
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View, since it proposes that the stronger the stimulus constraints or 
Supports, the less we know about the predetermining tendencies in the 
individual that have produced a response consistent with these con- 
Straints. However, if the stimulus material is not consistent with the 
Teport of the subject, presumably the predetermining tendency was 
sufficiently strong to produce an appropriate response, even though the 
Stimulus did not call for it. 

Thus, the assumption that stimulus-bound responses are less diag- 
nostic than responses that do not depend so heavily upon stimulus 
Constraints appears to fit well with available empirical data. 


Are Recurrent Themes in a Series of Stories Particularly Likely to 
Mirror the Impulses and Conflicts of the Story-Teller? 


, This is an assumption frequently stated but for which there is a 
minimum of pertinent empirical evidence. However, there are heavy 
rational considerations favoring such a view. The presence of the same 
theme even when the stimulus situation has been thoroughly altered 
implies strongly that there are impelling forces within the individual 
Creating these themes rather than their being the inevitable outcome 
of stimulus constraints. The same theme following a change in stimulus 
material suggests that the response is not tied directly to, or produced 

Y, a single specific stimulus. Thus, we may infer that the response 
tendency possesses generality and is more likely to be related to motiva- 
tional factors than the response linked to a single stimulus. Even if 
we accept the view that in all instances the stimulus is evoking the 
response at question, we know that one measure of the strength of a 
drive is the extent to which stimulus generalization or displacement 
will occur, Thus, if the individual can equate a large number of stimuli 
in order to make this response, we may infer that the instigation lying 

ehind the response is quite strong. 

In addition, if interpretations are favored that incorporate a large 
amount of material, those based upon recurrent themes have a natural 
advantage in that the interpretation of one theme is automatically 
pplicable to all of the other themes in the series. Finally, the presence 
9! recurrent themes permits the investigator to sample or test the condi- 

tons under which these themes make their appearance. 

In general, then, this assumption seems to have been accepted 
Consistently by most projective testers although there is little or no 

‘rect evidence demonstrating its utility. However, there are a number 
ge tational considerations that support such an assumption. 


Do Stories Reflect not only Enduring Dispositions but also Momentary 
Impulses and Are These Both Reflected in the Same Manner? 


é Most investigators are primarily interested in the Thematic Apper- 
*Ption Test as a means of measuring enduring dispositions, although 
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occasionally, especially in research, the measurement of situational 
or temporary instigations to behavior may be crucial. 

There have been numerous studies showing the sensitivity of the 
instrument to temporary or situational determinants. Bellak (5) showed 
that the number of aggressive words in TAT stories increased when 
the story-teller was rebuked for the low quality of the stories he told. 
Sanford (71, 72) and Atkinson and McClelland (2) have shown that 
TAT protocols vary with food deprivation, and McClelland, Clark, 
and Roby (50) have shown story variation as a result of exposure to 
failure in a test situation. Rodnick and Klebanoff (66) have shown that 
TAT stories vary with relative success in a level of aspiration test. 
Lindzey (43) demonstrated that extrapunitive behavior on the part of 
the hero in TAT protocols increased significantly following failure in a 
social situation. 

In similar fashion there are a number of studies that show the sensi- 
tivity of the stories to more enduring dispositions. It seems reasonable 
to accept individuals belonging to different psychiatric groups as dif- 
fering in some enduring rather than situational attribute. Consequently, 
studies showing significant differences between groups separated on 
some diagnostic variable may be considered evidence of the test's 
sensitivity to enduring dispositions and conflicts. Balken and Masser- 
man (3) observed significant differences in the TAT performance of 
patients categorized as conversion hysterics, anxiety hysterics, and 
obsessive compulsives. Renaud (64) was able with some difficulty to 
distinguish between psychoneurotics, traumatic brain disorder cases; 
and brain disease cases on the basis of TAT protocols. Cox and Sargent 
(16) found differentiating signs in the TAT performance of "stable" 
and '"'disturbed" school children. Working with mental hospital in- 
mates Harrison (27) in approximately 77 per cent of the cases was able 
to identify accurately on the basis of TAT stories the psychiatric cate- 
gory in which the patient had been placed. He reports (28) similar 
results when “blind analysis" was employed, that is, when the tests 
were administered by a different person than the interpreter. 

Further evidence of the sensitivity of the test to non-situationallY 
determined motivation is supplied by studies such as Murray and Stein’s 
(57) where a relatively high positive relationship was found between 
leadership ratings of ROTC candidates based on TAT performance 
and leadership ratings independently executed by officers of the men i? 
question. Likewise, Henry's (30) study of the Navaho and Hopi sug- 
gests the ability of the test to discriminate these two groups, and further 
to supply psychological information concerning them that is consistent 
with information secured from extended observation or through the 
use of independent instruments. White (82) showed that there was ? 
significant relationship between TAT response and the disposition? 
leading to hypnotizability. Harrison (27) in those cases where he wa 
able to match descriptive statements based upon TAT responses with 
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independent information derived from mental hospital case histories 
was correct in 82.5 per cent of the instances. 

The question of whether temporary and enduring tendencies are 
reflected in stories in exactly the same fashion is important for two 
reasons. First, the clinician is primarily concerned with the more en- 
during tendencies and, therefore, it is desirable that he have some 
means of differentiating between these two classes of determinants. 
Second, some research, especially McClelland's (2, 50) has implied that 
through studying the effect of situational factors upon TAT perform- 
ance it is possible to arrive at means of interpreting TAT stories to 
reveal the operation of more enduring tendencies. If the reflection of 
these two kinds of motivational factors should prove to be very similar 
or the same process this would be unfortunate for the clinician, who 
would then be faced with the difficulty or impossibility of knowing 
whether a given tendency was temporarily instigated or whether this 
was a more permanent characteristic of the individual in question. On 
the other hand, such similarity in process would encourage experimental 
treatments as feasible means of approaching the task of specifying more 
exactly the means of inferring enduring tendencies. 

McClelland (47) has supplied some evidence that the enduring and 
temporary processes are reflected in the same manner. He has demon- 
Strated that the differences in subjects’ TAT responses following ex- 
Perimental induction of a motivational state (threatening test situa- 
tion) is related to other measures of the individuals’ behavior, e.g., 
academic performance. This implies that the response of the subject 
to the immediate situation is related to his more permanent patterns 
of response. 

McClelland and Liberman (51) derived a system for scoring need 
achievement in TAT responses that was based upon the differences 
Produced in TAT protocols following experimentally induced failure 
in a situation related to achievement. In addition, they demonstrated 
that achievement as measured by this scoring technique was related to 
Performance in an anagrams test and also related to the speed with 
Which certain kinds of achievement related words could be recognized 
When exposed tachistoscopically. Thus, a measure of need achievement 

€rived from a temporary instigation appeared to be related to other 
Measures of achievement which were only distantly related to the initial 
Mstigating situation. While this evidence is not compelling, it does 
Provide some support for the notion that temporary instigations affect 

T stories in a manner consistent with the way in which more endur- 

‘ng dispositions influence stories. . — 

€ appear to have excellent empirical evidence indicating that 
Stories are responsive to both situational and enduring motivational 
actors, There is no conclusive evidence demonstrating the similarity 
°F dissimilarity of the process whereby these two classes of determinants 


Sec A s: i 
Ure expression in the stories. 
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Do the Stories Reflect Events from the Past of the Subject That He Has 
Not Himself Actively Experienced? Are These Events Diagnostic of the 
Individual's Dispositions and. Conflicts? 


Inquiry following the customary administration of the TAT i 
verified the hypothesis that individuals do incorporate material -— 
directly from scenes that they have witnessed or from movies or Ve i 
they have been exposed to. Murray (56) has reported this. Furt e 
any clinician who has worked at all extensively with the TAT has ee 
tably many cases in his own experience of stories drawn directly from a 
world of the novel or drama, frequently with accompanying remar i 
indicating explicitly that this was the case. This is directly consisten 
with Freud's (24) early dictum that each dream incorporates something 
from the events of the preceding day. i 

Given the influence of these non-participated events, the guen a 
then becomes one of whether motivational factors affect or are reveale 
in the recall of such experiences. The selective function of memory and 
the importance of motivational determinants in the memory process 
have been recognized for some time, certainly since the appearance o 
Bartlett's (4) treatise on memory. A number of studies have investi- 
gated, under reasonably well-controlled conditions, memory as a func- 
tion of such motivational variables as political ideology, Edwards 
(18), Levine and Murphy (41); value as measured by the Study of 
Values, McGinnies and Bowles (52); sex membership, Clark (14); 
mental set, Carmichael, Hogan and Walter (13); attitude, Postman and 
Murphy (60); punishment, McGranahan (53). Although there are 
many other factors, e.g., primacy, recency, vividness, known to influ- 
ence recall, it seems reasonably well established that motivation? 
factors do serve as one important class of determinants of memory. 

If we accept these studies as evidence of the extent to which memory 
is influenced by motivational factors, it seems reasonable that thé 
individual, in the process of recalling past events or experiences, W! 
reveal or expose important aspects of his own motivational stat 
Consequently, the assumption that the particular events remembere! 


by the subject are diagnostic of his dispositions and conflicts appears t° 
be supported by available empirical data. 


Do Stories Reflect Group-Membership, Cultural or Social Determi- 
nants as well as Personal or Individual Determinants? 


This assumption simply implies consistent differences between tht 
fantasy productions of individuals who belong to, or have been social 
ized in, different social groups. Thus, a certain amount of the variatio? 
in any TAT production can be accounted for by the fact that th 
individual has grown up ina given milieu or social role. The importance 


of the assumption derives from the fact that overlooking this kind of i 
variation introduces a serious source of error in the interpretation O 


1 
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imaginative protocols from members of more than one social group. 

Although little effort has been made to explore the variations in 
fantasy productions between many of the important groups of our own 
society, it is quite widely accepted or expected that these differences 
exist. Even such an important cleavage as that between male and fe- 
male has been little explored so far as TAT behavior is concerned, while 
such variables as socio-economic status, occupational role, and ethnic 
group-membership have also been of slight interest to most investiga- 
tors. Rosenzweig and Fleming (68) have reported differences between 
a roughly equated group of men and women on a number of specific 
aspects of TAT response. An investigation by Riess, Schwartz, and 
Cottingham (65) designed as a critical appraisal of the Thompson (78) 
modification of the TAT led to the observation of certain relatively 
Slight variations in story length as a function of geographic residence 
and Negro-white group-membership. 

Henry (30) in his investigation of Navaho and Hopi children found 
that inferences based upon his adaptation of the TAT related to in- 
dependently secured information concerning the children and also that 
there were systematic differences between the Navaho and Hopi 
fantasy productions. In addition, he reports differences between 
Navaho subjects who were members of different subgroups in this 
Society, 

. Although there is a paucity of empirical evidence demonstrating 
ifferences in fantasy production between various socio-cultural groups, 
What evidence is available appears to support this assumption. 


Are Impulses and Conflicts Inferred from Stories Not Always Re- 
flected Directly in Overt Behavior and Consciousness? 


Projective testers vary considerably in the manner in which they 
emphasize this assumption. Some see a very intimate relation between 
Imaginative behavior and overt behavior. Thus, Piotrowski introduces 
nine rules designed to permit the translation of fantasied into overt 
With the following statement: 


The rules proposed in this article are a new attempt to solve the problem of the 
relationship between the TAT and overt behavior. Since the TAT is mainly 
an exercise in creative imagination, it should reflect the patient's ideas and 
rives regardless of whether or not they find a direct expression in overt 
-“Navior. Thus, parts of the TAT always reflect the overt behavior of the sub- 
Tes While other parts reflect ideas which are not as directly manifested in overt 
actions, If this be so, we need a rule by means of which we could differentiate 

se two parts of the TAT. The rules presented below have been formulated 
argely for the purpose of meeting that need (58, p. 105). 


Others are more cautious in stating their views of the relation be- 
Ween story-behavior and overt behavior. Murray, in his introduction 


9 the TAT, suggests: 
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It may be stated, as a rough generalization, that the content of a set of TAT 
stories represents second level, covert... personality, not first level, overt 
or public... personality. There are plenty of ways of discovering the most 
typical trends; the TAT is one of the few methods available today for the dis- 
closure of covert tendencies. The best understanding of the total structure of 
personality is obtained when the psychologist considers the characteristics of 
manifest behavior in conjunction with the TAT findings... (56, p. 16). 


In similar vein, Korner states: 


. instead of deploring the fact that fantasy and reality behavior do not 
necessarily correspond, as we currently seem to be doing, we can use projective 
techniques as a shortcut to a person’s fantasy and ideational life, which then 
can be compared and examined in the light of his present and past actual be- 
havior patterns (36, p. 627). 


Although the relationship between covert and overt is assessed 
differently by various investigators, all seem to agree that the relation- 
ship is not perfect—fantasy behavior does not exactly mirror overt 
behavior. This omnipresent assumption can serve one of two functions 
depending upon the orientation of the investigator. It can serve simply 
as a convenient means of avoiding the necessity of ever being wrong. 
Thus, whenever inferences based on story protocols fail to relate to ap- 
propriate independent measures or observations, the clinician may 
simply point to the above assumption and add that only the naive 
would expect always to observe linear relationships between imaginal 
and overt or conscious behavior. On the other hand, the investigator 
can use this assumption as a signpost pointing to one of the most 
important and difficult empirical problems facing the projective tester: 
This problem is the determination of the conditions under which in- 
ferences based on projective material directly relate to overt behavior 
and the conditions for the reverse. 

It is possible to defend the position that projective technique? 
should not be expected to provide statements concerning overt be- 
havior. Such a view implies that the techniques will always be use 
only as an “imaginal supplement" to an otherwise adequate descriptio? 


of the individual. Thus, given a person who “behaves” in a particula! - 


way, examination of his fantasy productions may permit us to mak 
consistent or to account for behavior that hitherto was unaccountable. 
Certainly this represents an important function of these techniques 
Equally certain is the fact that this is not the only circumstance undef 
which these instruments are used. They are used as means of inferrin£ 
overt behavior tendencies and presumably with more adequate rule 
of transformation they would be so used much more widely. 
Investigations by Sanford et al. (73) and Symonds (77), which un" 
fortunately from the point of view of sampling were both based 


n 
adolescent populations, demonstrate clearly that in some cases instead é 


of the impulses inferred from TAT records being reflected in behavior 
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their converse or opposite appear in behavior. This observation leads 
to the question of whether impulses that secure release in overt behavior 
may not need to be expressed in fantasy productions. However, the 
Many positive relationships between imaginal impulses and overt be- 
havior in these studies and others make it clear that it is not an either- 
9r proposition and that the statement of the actual conditions under 
Which the impulse is revealed or concealed must be complex. 

„Sanford et al. (73) studied the relationship in a group of school 
children between fantasy ratings derived from the TAT and overt be- 
havior ratings provided by teachers who had observed the children. 

hey found an average correlation of +.11 between the two sets of 
ratings indicating clearly that the fantasy ratings alone were not good 
Predictors of overt behavior. However, there were striking differences 

etween the different variables used in the extent to which fantasy 
and behavior corresponded. For some needs there was a relatively high 
Positive relationship, while for others there was a significant negative 
relationship between the overt and covert. In accounting for these 
aca Sanford eż al. suggested that those tendencies which were 
Pi sanctioned or prohibited would be high in fantasy and low in 
2: behavior, while those tendencies which were encouraged by society 
exi or which the individual could secure complete overt expression 
Secu be high in behavior but low in fantasy. High ratings would be 
Soci Ted in both fantasy and overt behavior for those tendencies that 
in ety €ncouraged but did not permit complete freedom of expression 

' $8. achievement, dominance. wol 
san „urray (56) has suggested that tendencies not inhibited by cultural 
ex Ctions are apt to be highly correlated in their fantasy and overt 
“Pression, He reports a positive correlation of over .40 between fantasy 

bee behavior for a group of college men on the following Lhe ane 
iecg ent, creation, dominance, exposition, nurturance, €— € 
fant and dejection. Negative correlations are reported es - 
expres; and overt for sex and no correlation between the two var = 
Telat SSion for aggression and achievement. Korner (35) EE aille 
i on hostility as observed in a play situation with tating o eS 
elati €rpersonal relations with other children. She foun te m Ys 
On n onship between the two sets of variables. Half of the childr r tel 
in qpostility in play situations were likewise high on hostility mani pue 
“it dealings with other children. The remaining half who were hig 
ip lity manifested in play situations were low on the second set of 
The investigator concluded that it was impossible to predict 
€ one situation to the other. 
girls Ymonds (77) uia the fantasy themes of 40 adolescent boys and 
ist; "Üustment ratings and teachers’ ratings of behavioral charac- 
S. He concluded that the relationship between these two sets of 


as “insignificant and negligible.” : : 
Further evidence of the lack of a perfect relationship between 


[U 
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fantasv and overt behavior is provided in those cases where an in- "5 
dividual of known characteristics fails to reveal salient aspects of him- 
self in his TAT constructions. Tomkins (80) reports the case of an in- 
dividual who had a persistent spontaneous fantasy which included as 
an important theme a homosexual seduction. The TAT responses of 
this individual gave no sign of homosexual tendencies. In accounting 
for this and similar cases, Tomkins suggests that the important variables 
are the awareness of the subject of the impulse or tendency at question 
and the extent to which the tendency is condoned or accepted by 
society. If the impulse is known and unaccepted by society, the in- 
dividual will prevent its appearance in the stories he tells. If he 1s 
unaware of the tendency, it will appear in his fantasy constructions 4 
even if it is negatively sanctioned by society. Bellak (6) reports several 
similar instances where TAT performance fails to reveal central aspects 

of the individual. 

Relatively little has been done in the attempt to discover and 
formulate signs in the stories themselves that would provide evidence 
concerning the probability of overt expression. There is some evidence 
that, as Tomkins (79) proposes, the “psychological distance" main- 
tained by the story-teller toward the impulse or disposition in question 
may be an important condition relating to the degree of overt transla- 
tion. 

Available empirical evidence clearly indicates that the assumed 
imperfect correlation between fantasied and overt behavior is war- 
ranted. However, at present, we are far from an adequate formulation 
of the signs or cues that might permit specification from fantasy 
protocols alone of the behavioral tendencies that will secure overt eX 
pression as opposed to those that will not. 


RESEARCH IMPLICATIONS 


Almost all of these assumptions point to further research that would 
be useful in clarifying their status. Perhaps more important that 
research aimed at further demonstrating the warranty of these same 
assumptions is research that attempts to provide a more exact state 
ment of the conditions under which the assumptions are applicable 
and the way in which they can be related to empirical data. For exam* 
ple: what are the means by which the important story in a series ca? | 
be determined? How can we determine whether or not a given fantasy 
impulse will receive overt expression? In what way do we determin? | 
whether or not a given response has been determined by the stimulus | 
material? What are the circumstances under which symbolic tran? | 
formations must be engaged in? How do we determine the empiric? 
referent of a given symbol? Answers to these and a host of related que 


4v 


TAT INTERPRETIVE ASSUMPTIONS 21 


tions are necessary before we can hope to provide the TAT user with 
an explicit, repeatable set of operations for inferring motivational 
states. 

In addition to problems connected with the interpretive assump- 
tions and the more specific questions implied in the above paragraph, 
there is also the matter of formulating explicitly a method of scoring 
TAT protocols that is practical, intersubjective, and able to embrace 
a reasonable number of the behavioral variables in common use. To 
à large extent standardization and specific interpretive rules must wait 
until some agreement has been reached by most TAT users as to the 
major aspects of TAT response that will be focused upon in analysis. 


SuMMARY 


This paper has stressed the continuity between projective testing 
and research and theory in other areas of psychology. In addition, it 
has Presented ten assumptions commonly made in interpreting Themat- 
ic Apperception Test stories and has sampled briefly the empirical 
evidence that can be used to confirm or reject each of them. 
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WHEN NOT TO FACTOR ANALYZE 


J. P. GUILFORD 
University of Southern California 


The apparent increase in the utilization of factor-analytical methods 
is undoubtedly gratifying to all those who have championed those 
methods. Their application to research in clinical psychology as well 
as to research in what has traditionally been known as experimental 
psychology speaks well for their versatility. . 

It seems desirable, however, to interject some words of caution, in 
view of the number of misuses of factor analysis that are appearing 
from time to time in published articles. Many a report that includes 
an account of a factor analysis is faulty because of failure to take cer- 
tain precautions to assure an adequate solution by that approach. 

In some instances there have been poor choices of experimental 
variables or of populations, or of both. Sometimes it seems as if the 
investigator, feeling the urge to factor analyze, applies the method to 
his next investigation in which intercorrelations are conveniently avail- 
able. Too many experimental variables have been analyzed just be- 
cause they are conveniently at hand. More specifically, scores from such 
sources as the Strong Vocational Interest Blank, the Kuder Preference 
Record, Bernreuter's Personality Inventory, the Minnesota Multiphase 
Personality Inventory, and the Guilford-Martin personality inventories 
are inappropriate experimental variables to use under most conditions 
of analysis. Why these variables are inappropriate will be explained 
in what follows. 

If any research tool is to give meaningful results, it must be applied 
in the right place and in the proper manner. Writers on factorial meth- 
ods have expressed warnings from time to time concerning requirement? 
and limitations for the use of those methods. The most common mis- 
uses of those methods, however, cannot be entirely excused on thé 
grounds of unfamiliarity with the literature on factor-analysis tech- 
niques. Many of the misuses and abuses could have been avoided ! 
the investigators had observed the ordinary good rules of experiment@ 
controls and of population sampling. 

The use of a complicated statistical procedure like factor analysis 
does not permit one to forget about the usual safeguards that shoul 
surround scientific observations. Statistical operations do not com” 
pensate for carelessness in making observations. Rather, they presuP" 
pose careful observations. They then serve as an important aid in seeing 
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order in the observations and in making sense of that order. Under 
inappropriate conditions of observation, data may appear to have an 
order that is misleading if not fictitious. There is no statistical magic 
that will give a good ordered view of nature when the data do not per- 
mit. 

The discussion here will not attempt to include all the errors and 
pitfalls that have occurred in connection with factor analyses. In the 
first place, the context is limited to those factorial methods in which 
rotation of reference axes is an important feature. It is assumed that 
Some rotational procedure is usually necessary to achieve an order in 
data that has a parallel in psychological concepts. In other words, the 
bias is in favor of the principle that rotations of reference axes are 
generally needed to yield a meaningful reference frame. It is also 
assumed that the order underlying a number of experimental variables 
is substantially simpler than the data from which it was extracted. In 
other words, the number of common factors is definitely less than the 
number of experimental variables. When the term “factor” is used 
hereafter, the idea of "common factor" is implied. 


Some Common FAULTS IN FACTOR ANALYSIS 


1. Too many factors are often extracted for the number of experimental 
variables, 'Too many factors for the number of experimental variables is 
likely to preclude a good rotational solution. Thurstone has repeatedly 
emphasized that in a rotational solution the position of each reference 
axis must be overdetermined (8). A good rule is to have at least three 
Variables for every factor expected. If there has been good preparatory 
planning of the study, one can predict the probable number of factors 
and whether the variables are well distributed among the factors. A 
Paucity of variables is not only a handicap in making rotations but also 
in the interpretation of factors. It requires several tests all substantially 
loaded with a factor to indicate the generality of the factor and to define 
It satisfactorily. 

. 2. Too many experimental variables are factor: € S 
tions and interpretations would be much simplified if each variable 
Were of complexity one; that is, if it measured only one common factor 
to any appreciable extent. This is an ideal that we achieve in test con- 
Struction only once in many attempts. There is little excuse for taking 
almost any variable that is handy. Such variables, where there has 

een no effort to restrict them, are very likely to measure two or more 
Common factors, With appropriate planning and careful test construc- 
tion we can do much to reduce the complexity of tests in preparation 
for an analysis. The effort will pay off in terms of facilitated rotations 

interpretations. It may make the difference between success or 


lure in achieving a solution that is acceptable. 


factorially complex. Rota- 
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3. Sometimes a common factor fails to come out because it is sub- 
stantially represented in only one experimental variable. For a common 
factor to emerge in a particular set of experimental variables, more than 
one variable must have substantial variance in that factor.! It is other- 
wise left as specific variance so far as that particular analysis is con- 
cerned. This is ordinarily not a serious matter. It may merely mean 
that an opportunity has been missed to find a certain factor that is 
actually present. 

But this is sometimes not the whole story. If this factor should be 
represented in minor amounts in some other variables, this common- 
factor variance may be extracted. But there is likely to be trouble in 
making rotations. If the rotating is done entirely blindly (without re- 
gard to known landmarks or psychological meaning) such a factor is 
frequently lost. Its variance may be divided several ways. 

A recent example of this occurred in analyzing a battery of reasoning 
tests. A test of numerical operations had been put in the battery to 
assure the segregation of the number-factor variance expected in some 
of the reasoning tests. The number factor is so well established and a 
numerical-operations test is such a unique measure of it, that any solu- 
tion not preserving this factor would be very suspect. Only the in- 
sistence of an axis through the numerical-operations test preserved the 
factor. This undoubtedly led to a clearer picture with respect to the 
reasoning factors. 

This same fault comes up in a similar manner in connection with the 
analysis of scores from some personality inventories. Where some of 
the scores are fairly unique for single factors, those factors either do not 
come out in the analysis, or if weakly represented in other scores the 
rotational solution tends to break up their variances. This is partic- 
ularly true when fewer common factors are extracted than actually are 
present in the scores. , 

4. Not enough factors are extracted. Experience has shown that it 
pays to extract a liberal number of factors. Most criteria for deciding 
how many factors to extract are not sufficiently liberal. No harm ap* 
pears to be done in extracting too many factors. If more than thé 
proper number of factors are extracted, the rotations will lead to the 
rejection of one or more of them as “residual” factors. The presence of 
one or two extra factors often helps to clear up the general picture of th€ 
structure for the factors that are of genuine significance. 

Some investigators seem to fear that the last factors extracted ar? 
entirely a matter of error variance. It is as if they believe that up to ? 
certain point in the extractions all variance extracted is common-factof 
variance and after that all variance extracted is error variance. The 
fact that the late-extracted variance helps to clear up the structure 1” 


1 This assumes the usual practice of using communalities in the diagonal cells of the 
correlation matrix. y 
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rotations and to improve psychological meaningfulness of the factors is 
some evidence that true variance may be extracted late as well as early. 
There seems to be no good reason for rejecting the idea that error 
variance is also extracted early as well as late. 

From this discussion it would seem to follow that the best criterion 
of when to cease extracting factors is the size of the larger factor load- 
ings. As long as they are large enough to contribute something to other 
factors in rotation or to be built up into something psychologically 
meaningful they probably should have been extracted. 

5. Correlation coefficients used in analysis are often spurious. Thur- 
stone has often emphasized the point that the correlations used in factor 
analysis should be between variables that are linearly independent (8). 

his means that there should be no reason for covariation except that 
due to common factors. 

There are a number of situations in psychological investigations in 
which specific and error variances actually contribute to intercorrela- 
tions where they should not be permitted to do so. One common situa- 
tion is in connection with personality inventories in which the same 
items are scored with weights for more than one trait variable. This is 
€specially true of the Bernreuter Personality Inveniory, the Strong Voca- 
tional Interest Blank, and the Guilford Inventory of Factors STDCR. It 
iS true to some extent of the Guilford-Martin Inventory of Factors 
GA MIN. For every item that is weighted in two scores there is a con- 
tribution to the obtained correlation between those scores. In so far 
as the item measures factors in common to the two scores this is 
€gitimate, But the item’s contribution to any total score also includes 
Some specific and error variance. The specific and error variances thus 
Contribute to the intercorrelations of items. 
th et us assume that two scores were designed to measure two factors 

at are actually orthogonal or independent. But in the two scoring 
isla there are a number of items weighted similarly. There would con- 
B quently be a positive correlation, perhaps a substantial one, between 
Cores in these two variables. A negative correlation could also be 
Tought about between scores for two independent factors if the weights 
ere in opposite direction when items were scored for both factors. The 
Positive and negative intercorrelations among scores on the Strong 
Ocational Interest Blank are largely influenced by these positive and 
Negative correlations of weights. To what extent the intercorrelations 


i Multi-scored inventories represent actual degrees of relationship of 
t € variables the test author intended to measure and to what extent 
he Í specific and error 


a represent these incidental communities 0 
lances is unknown. : p A 
TN he writer is often asked why some of the scores on his inventories 
“rcorrelate so strongly when the scores were designed to measure 
Stors, This question confuses two different things; on the one hand 
€ factors, and on the other hand the scores which were designed to 
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measure those factors. Factors and their corresponding scores are 
logically and operationally distinct variables. ! 

There are several reasons for the correlation of factor scores. One is 
the fact of intercorrelations of the factors themselves. It is very prob- 
able that some of the temperament and interest factors are actually 
interrelated. It is the writer's belief that at the present time we are 
not in a very good position to determine the extent of those intercorrela- 
tions satisfactorily. Just as there are adventitious conditions that 
distort the intercorrelations of experimental variables, there are also 
incidental disturbing conditions that give the appearance of inter- 
correlations of factors in an oblique solution in a factor analysis. 

In addition to the genuine intercorrelations of factors themselves; 
there is the overlap of specific and error variances mentioned above con- 
tributing to the correlations among the scores of the factors. There 1$ 
also the fact that items themselves are factorially complex. The items 
designed to measure factor A, on the whole, may be frequently in- 
volved with factor B and items designed to measure factor B may be 
involved with factor A. The factors A and B might be orthogonal but 
under the present level of skills in item writing it may be difficult to 
effect a separation in the items written to measure either factor. Even 
though no itém were weighted for both factors in scoring, both scores 
would carry variance in both factors. The solution may be in the use of 
suppression variables (6). We should have to make some assumption 
about the actual factor intercorrelations, however, to assure by this 
method a degree of interrelation of scores consistent with interrelation 
of factors. 

If a set of scores for factors were properly slanted so that each score 
measures one factor and one only, the intercorrelations of those scores 
would represent the intercorrelations of the factors. The factor analys!§ 
of these intercorrelations would give the second-order factors. When 
the intercorrelations of factor scores are distorted by all the sources 9 
error that have just been described, however, it can be seen that a” 
analysis will yield results that are difficult to interpret, at best. F 

6. Correlations of ipsative scores are sometimes used in an analyst 
The term “ipsative measurement” was emphasized by Cattell (2). IP” 
sative measurements can best be defined by contrast to the more con 
mon “normative measurements." In normative measurements there 1$ 
a scale for every trait and a population of individuals is distribute 
about the mean of that population. In ipsative measurements, there 15? 
scale for every individual and a population of an individual's tr! 
scores is distributed about that individual's mean. Normative scor? 
are used to indicate inter-individual differences in a trait. Ipsativ® 
scores are used to indicate intra-individual differences in a number ° 
traits. We compare individuals with respect to a trait by using norm?” 
tive scores. We compare trait quantities within an individual by us!” 
ipsative scores. 
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e For the usual factor analysis (R-technique) in which the experi- 
mental variables are individual differences, normative scores are prop- 
erly used. We correlate scores over a population of individuals. When 
the factor analysis is by the Q-technique, in which individuals are inter- 

Correlated, we should use ipsative scores. The scores are then correlated 

Over a population of traits or qualities. It is improper to use normative 

Scores in a Q-technique analysis and to use ipsative scores in an R- 

technique analysis. Unfortunately, both of these mistakes are some- 

times made. 

One of the best examples of ipsative measurements in common 
Practice is found in the scores from the Kuder Preference Record. Though 
» these scores are not entirely ipsative, they partake strongly of the 
Properties of ipsative measurements. The reason for this lies in the 
forced-choice type of item used. Where interest variables are pitted 
against one another rather systematically for preferential judgments, 
the result is that a high preference for any one interest to that extent 
Means low preferences for other interests. It is consequently impossible 
for an individual to score very high in all, or nearly all, of the Kuder 
_ interest variables, as should be possible in normative scoring. . 
| ti The typical profile of an individual on the Kuder inventory is dis- 

‘nguished by the unusual number of extreme scaled scores, high and 

9w. "This is approved by the counselor, who wants to high-light differ- 

ences among the interest traits. But it represents a kind of measure- 

Ment that is not suited to intercorrelations of the usual kinds where 

normative measurements are needed. The correlations of the Kuder 

Scores with each other and with outside variables are of questionable 
| theaning to the extent that they are ipsative in nature. The effect on 
| © intercorrelations of the Kuder scores is that about two-thirds of 

em are negative (5, p. 615). ' 

+ sati he Scores on the Strong interest inventory have some of the ip- 
of Hm quality about them, in view of the preferential items in some parts 
th at inventory. The effects of these parts are superimposed upon 

€ effects of correlations of weights already mentioned. ] , 

ien Cores based upon the complete paired-comparison epu a 

i S are even more completely ipsative. The means of all individuals 
the trait scores involved are equated, which would not be true in 

an mative measurements. Such scores would be appropriate for 

b alysis by the Q-technique, if the score sample were sufficiently large, 
t not by the ordinary R-technique. m f 

varig 4 pair of factors is very much confined to the same experimenta: 

ie 9Ules, This is not a very common circumstance, but one for which 

b © should be on the alert. If factors A and B are commonly measurable 

atin, Same tests, so that in the battery being analyzed no test having 

B ,“Nce in the one factor is free of variance in the other, factors A and 

sug ay be difficult to separate. This is especially true where an in- 

“lent number of factors has been extracted. Sometimes one can 
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detect the fact that two well-known factors have thus "'telescoped'' into 
one. But how often this happens with factors that are new or unknown 
is hard to say. The difficulty can be forestalled to some extent by care 
in the selection and the construction of tests to be analyzed. 

8. The population on which the analysis is based is heterogeneous. 
Although no tests of statistical significance are usually made in con- 
nection with a factor analysis, the common sampling problems have a 
bearing upon the success of the analysis. Too often, samples are taken 
from populations that happen to be most available. What is worse; 
different populations are thrown together without questioning what 
effect this may have upon the intercorrelations. \ 

Although a number of studies have shown that the same factors may 
be found in the same tests when analyzed in somewhat different popula- 
tions (e.g., white vs. Negro, male vs. female) with somewhat similar 
factor loadings (3, 6), the combining of populations is a different matter. 
If there are notable differences between means in both of two variables, 
there is a correlation between the means of those two variables. Cor- 
relations between means influence correlations of scores when such 
populations are thrown together. 

One should not pool the data derived from different populations for 
the purpose of computing intercorrelations, then, unless he can shoW 
that differences in population means on the experimental variables are 
insignificant or unless he makes allowances for any *'between-means' 
correlations. One procedure would be to compute the correlation 
matrix for each population separately. If the corresponding coefficients 
are similar they may be averaged to obtain a single matrix for analysis 
The chief external conditions on which homogeneity should ordinarily 
be achieved are the familiar ones of age, sex, and education, whereVet 
it is suspected that any of the experimental variables are related t° 
those conditions. 

9. Not enough attention is given to requirements for correlation oo 
efficients. A factor analysis ordinarily begins with correlation C?" 
efficients. The results of the analysis can be no better than the dat? 
with which the analysis begins. Even elementary statistical textbook? 
mention the conditions needed in order that the correlation in a sample 
shall be a good estimate of the correlation in the population. Yet, it 
is apparent that many who analyze pay little attention to the questio? 
of whether those conditions are satisfied. At least, in their reports Ve! 
little is said about the satisfaction of those conditions. e 

The least that the investigator can do is to examine the form of th? 
frequency distribution of each variable that is correlated. The distrib" 
tions should not be markedly skewed, truncated, or multi-modal. 3 
of these departures from unimodal, complete, and symmetrical 4 5 
tributions can endanger proper estimates of population correlatioD" 
The departures would probably have to be severe enough as to be M 
vious by inspection in order to justify concern. In other words, it WO 
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» Not require statistical tests of such departures to tell whether one should 
do something about them. If all distributions are fairly unimodal and 
Symmetrical, the chances are that regressions are rectilinear and that 
homoscedasticity would prevail in the bivariate plots. 

One cannot depend upon standard psychological tests to yield the 
regular forms of distributions just specified for computing Pearson 
Product-moment z's. Distributions vary as a test is administered to 
different populations. The form of distribution for new and untried 
tests, particularly, is likely to be irregular unless pains have been taken 

Y pre-testing to assure regular distributions. 

The remedies for irregular distributions, should they occur, are 

. Common knowledge. Skewed distributions can be normalized to some 
Standard Scale, provided the raw-score scale has considerable range. 
They cannot be satisfactorily normalized if there are too few raw-score 
Categories or if there is truncation. For a distribution with undue num- 

ers of cases in end categories there is only one very convenient remedy 
“to dichotomize the distribution. 

; Dichotomizing a distribution means the computing of biserial 7’s 
With other variables that are not dichotomized. Since biserial r’s are 
airly good estimates of Pearson 7's, they may be mixed with the Pear- 
Son 7’s for the analysis. Some investigators hesitate to dichotomize a 
p ribution for computing a biserial r when the sample distribution is 
Skewed or truncated, in view of the assumption of normality that is 
Made about the dichotomized variable. The assumption of normality 
pader lying the computation of a biserial r is that the population dis- 
ribution is normally distributed. The population distribution can be 
normal even though the sample distribution is not, due to a faulty 
Measuring scale. If there is no decisive information to the contrary, the 
Population distribution on a psychological variable may often be as- 
"med to be normal. " 
T I More than one distribution is dichotomized, the coefficient to use 

the tetrachoric r for a pair of such distributions. If the sample is fairly 
age (at least approximately 400) it would be convenient and defensible 
ch dichotomize all the distributions. Whatever dichotomizing is done 

‘ould divide distributions as near the medians as possible, in order to 

Minimize the standard errors of the coefficients. Dichotomizing dis- 

butions near the medians has another virtue in connection with 
actor analysis. It tends to equate difficulty levels of the tests. It has 
eren Suggested that comparable difficulty levels should be achieved in 
"der to avoid distortions in correlation coefficients (1). : 
10, Difficulty levels of tests often vary substantial . Itis well known 

ENS Variations in difficulty level of tests relative to the ability level 

at the Population affect the form of distributions of scores. Inappropri- 

we difficulty level is followed by skewing, and skewing, as was pointed 
t above, is followed by distortions in correlation coefficients. Certain 
Medies for skewing were pointed out above, but they are only correc- 
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tions after the fact. Scaling and dichotomizing in order to eliminate 
the effects of skewing appear to take care of the biases due to inap- 
propriate difficulty levels, but they may not do so completely. 

If we dichotomize a seriously skewed distribution for a very difficult 
test, have we effected the same kind of division of the sample as we 
would have done with an easier test? We do not know. We do know 
that a symmetrical distribution makes better use of the available range 
of scores. If we have a relatively short test of 20 to 25 items, for ex- 
ample, and if the distribution is skewed, the range of utilized score 
categories becomes very much restricted. With a symmetrical distribu- 
tion there is opportunity for a larger range and a finer scaling. 

It follows that we should attempt to avoid skewed distributions 
from the start. This can be achieved by good test construction and bY 
selecting tests with optimal adjustment of difficulty level to the status 
of the population. If we assure regular distributions, we may then 
compute the more reliable Pearson 7’s and avoid the recourse to scaling 
and dichotomizing or other remedial measures. 


How THE FAULTS APPLY TO STANDARD TESTS 


It was stated earlier that the scores from certain personality in- 
ventories are not suitable variables for use in factor-analysis invest! 
gations, The reasons are now much more easily presented in terms © 
the principles just discussed. 

The scores on the Strong Vocational Interest Blank are not good | 
variables for analysis because they entail the faults numbered 1, 2, 5 | 
and 6. Covering the scope of vocational interests (also some tempera" 
ment qualities that are latent in the scores) as they do, the scores may - 
be no more numerous than the factors involved. Most of the scores are 
probably factorially complex, since the distinguishing qualities of ? 
vocational group are numerous. No attempt was made to seek sco? 
categories that are functionally unique. The intercorrelations of th* | 
Scores are quite generally influenced by the multi-scoring technique | 
which contributes identical specific and error variances to two or more 
scores. The use of some forced-choice items introduces some ipsatiVe 
properties into the scores, though this feature is probably of relatively 
small importance in the Strong inventory. 

The Kuder Preference Record scores are not suitable variables f°% 
factor analysis by the usual R-technique because of faults 1, 3, and 9 
Among the limited number of Kuder scores there may be more factor 
than scores. It is possible that one or more of the Kuder scores actually 
approach univocality for primary interests. If so, within the conte” 
of the Kuder score variables, these scores would yield no common san 
tors in an analysis. If other variables were brought into the pict” 
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those factors might emerge. The strong ipsative property of the Kuder 
Scores, however, renders their use for intercorrelations among them- 
selves and with other variables so questionable as to preclude attempts 
at analysis by the R-technique. 

] The analysis of the Guilford-Martin inventory scores by themselves 
in the search for first-order factors is of little use because of faults 1, 
3, and 5. From previous factorial analyses of single items the indica- 
tions are that there are 13 distinct factors involved. For the most 
Part, each factor is strongly represented in only one score. For the 
Inventory of Factors STDCR, there are seriously biased scores due to 
multiple scoring of items. This is a minor feature of the Inventory for 
Factors GAMIN. In studies which include other variables in which 
any of these 13 factors are expected, it would be well to use the appro- 
Priate scores from these inventories as reference variables. Even then, 
it has been the policy of the writer not to include some combinations 
Of these scores in the same analysis but to determine the correlation of 
a new factor with these scores after the analysis has been completed. 
Another procedure has been to break up the items scored for any one 
factor into two or three groups, each more homogeneous in appearance 
than the total list, and to include the part scores in the analysis. The 
Multiple scoring of items is avoided in this procedure. 

Analysis of Bernreuter’s Personality Inventory and of the Minne- 
Sota Multiphasic Personality Inventory, with total scores as variables, 
1S precluded by reason of faults 1, 2, and 5. Neither are these same 
Scores helpful in connection with analyses of other scores because of 
their probable complexity and their unknown factorial compositions. 

Applications of factor analysis to scores from the Rorschach in- 
Strument also encounter to a marked degree some of the difficulties 
Mentioned here, as well as others that have not been mentioned. Many 
9f the customary Rorschach scores are linearly dependent and distri- 


Utions are usually irregular. 
AVOIDING FAULTY STEPS IN FACTOR ANALYSIS 


Ways of avoiding the faults discussed above are fairly obvious. 
Some of them have been mentioned in discussing the faults. It is per- 
aPs of more value to stress good principles of "hygiene" for factor 
?nalysis than to dwell upon errors. 
F Requirements for effective factorial investigations have been men- 
tioneq more than once in the literature (4). Of all the general policies 
iat might be mentioned, the one that seems to be in need of emphasiz- 
ae Most is that considerable careful planning should precede an analy- 
It is in the designing of the particular study and later in the inter- 
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preting of factors that the psychologist can really show his skill as a 
psychological investigator. He should enjoy those aspects of his in- 
vestigation most. What happens between the planning and interpreta- 
tion stages can be carried out by laboratory assistants and clerks. If 
the genuinely psychological aspects of the investigation are not con- 
ducted with thoughtfulness and care, no amount of computational 
activity will make up for those deficiencies. 

Briefly, a factorial study should begin with a decision as to the scope 
of the domain to be investigated. If one does not wish to run the risk 
of being involved with an unwieldy list of experimental variables, he 
will find it wise to select a rather limited domain for a single analysis 
A domain that is not likely to involve more than 15 factors or 50 ex- 
perimental variables is good policy. It is not necessary to analyze for 
all common factors simultaneously. The structures of the factors from 
limited studies can be made to fit together to complete the larger pic- 
ture. There is also much to be gained from repeating analyses with 
variations and with combinations of domains. . 

The initial planning should emphasize the formation of hypotheses 
as to what factors are likely to be found in the selected domain and 25 
to the probable properties of such factors. There should be no hesita- 
tion to indulge in this type of activity. Perhaps some of the more 
rigorously inclined investigators have avoided this approach because 
they have seen some of their less rigorous colleagues “dream up" hy- 
pothetical traits to accept them as established fact. Explicit hypothesis 
formation is something of which psychologists have done too little i? 
their planning of research. It should make for more substantial pros” 
tess for the factor analyst to begin an investigation by asking “May 
I assume the existence of factor X?" or "Does factor Y have thes® 
properties, or these, or these?" With properly designed experiment? 
variables, the answer from the analysis should be of the form, "Ye 
you may,” or “No, you may not assume the existence of factor X ^ 
"Factor Y is more like this than it is like that." Some investigator? 
may be afraid of the cliche "You get out of à factor analysis exactlY 
what you put into it." The experienced analyst only wishes that ne 
could come closer to achieving this status of omniscience and contro" 

; Tests especially constructed for a particular study are likely to 
give much clearer answers to the hypotheses than are tests already 
available, except where there is previous knowledge of factors in thos? 
tests. It is important for each test to be as homogeneous functiona 
as we can make it. It is desirable to select items for internal consis” 
ency. The usual item-analysis procedures will not assure the constru®” 
tion of a one-factor test. The scale-analysis methods of Guttman mi£ 
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be helpful in achieving one-factor tests. The cumbersomeness of the 
Procedure makes the cost rather prohibitive, however, and the end 
result may be a score that measures something entirely too specific. 
The best practical recourse is to the psychologist's skill in defining a 
hypothesized factor, in writing items, and in editing them. Ordinary - 
item-analysis procedures will be of material help in assuring a large 
Proportion of true variance in the scores. 
ihe the selection of experimental variables, it is important to take 
account all variances in already known factors. If one cannot 
exclude all common variances in known factors that he wants to leave 
Out of the picture, it becomes necessary to put in the battery a good 
NS or two for each such factor. This not only identifies the factor 
da $0 segregates its variance so that it does not muddy the waters 
respect to the rest of the factor structure. 
Aries these general suggestions, most of which are not new, in mind, 
a observance of the suggestions expressed or implied in con- 
at with the various faults discussed in this paper, the one who 
actor analyze will be on the road to an effective use of a very 


Useful research tool. 
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A NOTE ON CHRISTIE'S: “EXPERIMENTAL NAIVETE 
AND EXPERIENTIAL NAIVETÉ" 


/ LEWIS BERNSTEIN 
Veterans Administration Hospital, Denver, Colorado 


A recently completed investigation at the University of Colorado 
Laboratories, the first of a series suggested by Benjamin (1), relates 
directly to the provocative issues raised by Christie (2) concerning er 
pre-experimental experience of rats. Although the results of this study 
are not yet ready for publication, it is felt that some of our preliminary 
findings should be made known at this time. | 

Our study was a test of Benjamin's (1) relationship-reinforcemer i 
hypothesis. More specifically, an attempt was made to establis? 
empirically that a relationship between the experimenter and espen 
mental animals does affect the course of learning. Special emphas! 
was given to the effect of an interrupted relationship upon the course 
of retention during a period of experimental extinction. Relationship, 
for purposes of this investigation, was defined in terms of the amoun 
of handling of the experimental animals. 


Fifty albino rats were used in this study. Each litter was separated accord. 
ing to sex, and split into three groups at the time of weaning (21 days 4 
birth). . "T 

Group EH (extra handling) was handled and petted by the experimen ie 
for ten minutes per day per animal, from weaning through completion of 


experiment. This handling was in addition to the handling required for ¢ 
perimental procedures. 


Group IH (intermediate handling) was not handled until the animals wef? 
50 days of age, at which time they were tamed by handling, for a period © 
days. Thereafter, they were handled only 
cedures. The purpose of this handling was to reduce situational anxiety- 
attempt was made to establish a relationship with these animals. re 

Group NH (no handling) was not handled at all. Special procedures b 
devised for introducing these animals into and removing them from the exp* 
mental apparatus without handling. 

The experiment began when all ani r 
to go to the lighted side of a T-shaped discrimination box in a corrective S! b 
tion, under hunger-food tension. As each animal reached the criterion ; 
learning, it was assigned to a new subgroup, and 40 extinction trials follow? 
For half the animals in Group EH, the daily extra handling was contin » 
throughout the extinction trials; and for the other half, handling was 1” le 
rupted. Similarly, half the animals in Group NH continued to be unhand 
while the other half received handling for th 
to be handled for experimental purposes thr 


: j " 
as required by experimental Pf? 


mals were 60 days old. They were train? 


€ first time. Group IH contin 
oughout the extinction trials. 


PT 
! The relevant pre-experimental variables suggested by Christie (2, p. 333) will 
reported in a future publication. 
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Our data for the original learning show that in terms of (a) number 
of trials required to master the habit, and (b) number of errors, Group 
EH was significantly superior to Groups ZH and NH; and Group IH 
was significantly superior to Group NH. 

Our extinction data show that: (a) Animals who were handled 
throughout both parts of the experiment made significantly fewer 
errors than animals who were unhandled throughout the experiment, 
Or who received intermediate handling throughout the experiment. 
(b) Unhandled animals who were handled for the first time during ex- 
ünction trials made fewer errors than animals who continued to be 
unhandled. This difference, which was not statistically significant, can 
Possibly be explained by the fact that the handling of these animals 
lasted for only four days. (c) Animals who were handled throughout 
both parts of the experiment made significantly fewer errors than 
animals who were handled for the first time during extinction trials. 
(d) Handled animals with whom the relationship was interrupted made 
Significantly more errors than animals with whom the relationship 
Was continued during extinction trials. In fact, the animals with 
whom the relationship had been interrupted made more errors than the 
unhandled animals. In other words, an interrupted relationship pro- 

uced more errors than a minimal relationship. 

It was noted throughout the experiment that the extra-handled 
animals were more active and lively than the unhandled animals. „This 
was apparent not only in maze behavior, but also in home cage activity. 
In tħe maze, the handled animals vigorously explored the apparatus 
—testing the wire-mesh covers, learning to open sliding doors with 
Paws and nose, and pushing the glass food-dish aside. In marked con- 
trast, the unhandled animals ran directly to the goal-box, without any 
Apparent exploratory behavior. After eating the goal-food, they entered 
directly into the delay-chamber to await the next trial, without any 
exploration of the goal-box. None of the unhandled animals learned to 
9pen the doors in the apparatus. It was also noted that the unhandled 
animals attempted to hoard food following their daily feeding periods, 
Whereas there was no such attempt on the part of the handled animals. 

n this basis, a repetition of Hunt's (4) hoarding study, introducing 
the variable of relationship, is being planned. 


These quantitative, as well as qualitative, fin 1 
er evidence for Christie's point of view in regard to pre-experimental 


SXperience. However, these same findings suggest an alternate inter- 
Pretation to Christie's (2) and Hebb's (3) emphasis on the importance 
9i early exploratory training. Possibly a second factor was operative 
in Hebb's study: the pet animals may have had the benefit of a rela- 
tionship with the experimenter as well as a richer experience. Of the 
Wo possible variables operative, Hebb has chosen to use the one of 
Foader experience as an explanatory concept. It is of some interest, 
therefore, to note that Shurrager (5), whose animals were treated ina 


dings are offered as fur- 


40 LEWIS BERNSTEIN 


fashion similar to Hebb's, emphasizes the relationship between the 
animals and the experimenter, rather than the concept of broader ex- 
perience. s : R 

Being aware of these two variables, our animals were handled just 
outside their living cages in order to eliminate, as far as possible, the 
contamination of the relationship variable with that of broader ex- 
perience. For this same reason, all animals were housed in the experi- 
mental room and none was taken outside the room. Furthermore, the 
position of the cages on the rack was systematically shifted twice each 
week, so that every cage twice occupied each position on the rack. To 
compensate for any additional experience which might have accrued to 
the handled animals by being handled outside their cages, the un- 
handled animals were required to run through a portable alleyway» 
placed between the home cages and the feeding cages, in order to ob- 
tain their daily ration. The handled animals were placed in the feeding 
cages by hand. a 
' We do not mean to minimize the importance of Hebb’s and Christie $ 
emphasis on the value of early exploratory experience. We do wish t? 
suggest, however, that in light of our findings, the following hypothes* 
might be tested: with breadth of early exploratory experience held con- 
stant, the group of animals with whom the experimenter establishes 2 
relationship (through extra petting and handling) will show learning 
superior to that of the animals that have only broad early exploratory 
experience. j 

Finally, in connection with Christie's (2) suggestion of investigáting 
genetic hypotheses, using animal subjects, our data show that the extr? 
handled and unhandled animals were equated for weight at weaning: 
By the age of 46 days, the mean weight gain of the extra-handled ant 
mals was significantly greater than that of the unhandled animals: 
Unfortunately, it cannot be stated at the present time whether this Wê 
due to better physiological use of the food consumed or to great 
quantities of food consumed. We hope to resolve this question in future 
experiments by weighing the animals’ food. 
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A NOTE ON THE PROBLEM OF HOMOGENEITY- 
HETEROGENEITY IN THE USE OF THE MATCH- 
ING METHOD IN PERSONALITY STUDIES 


PAUL F. SECORD 
Emory University 


The matching method has been used in a good many personality 
Studies and is particularly suitable for investigations utilizing data 
Which cannot be broken down into quantitative scores or data which it 
1S not desirable or feasible to analyze. Thus, an investigator may have 
Judges match Rorschach test protocols with personality sketches in an 
attempt to determine the validity of the Rorschach test for the diag- 
Dosis of personality. One persistent problem encountered by the in- 
Vestigator using the matching method is that of the homogeneity or 

€terogeneity of the specimens being matched. The problem may be 
Stated as follows: 


] In order to make the task of the judges a reasonable one, it is necessary to 
divide the total number of specimens into smaller groups. Each judge then 
matches the test specimens in each of the smaller groups with items in the 
Corresponding criterion group; for example, he may match several sets of five 

andwriting specimens with corresponding sets of five personality sketches. 
It 1s obvious that lack of similarity between the specimens within any one set . 
will make the judgments easier and greater similarity will make them more 
difficult, The problem, then, is one of the degree of homogeneity within the 
total sample of specimens and within each of the subgroups, and the rela- 
tionship of this homogeneity to the conclusions which may be drawn concerning 
Tesults obtained. 

,, ^ study by Arnheim (1) frequently quoted with approval may be used to 
illustrate the fallacy of ignoring this problem. In this study, only three speci- 
Mens (of handwriting) were used, those of Michelangelo, Raphael, and Leonardo 

a Vinci. These samples varied greatly, one being very bold, another very 

ne and delicate, and the other, intermediate. This heterogeneity of specimens 
Makes matching with some other variable much easier than it would be if the 
Specimens were similar. If the specimens representing the other variable are 
no heterogeneous, the task becomes still easier. An additional question 

ere, of course, is the representativeness of the sample. With so few specimens 
at least one of them may correspond in character to the variable being matched 
With ít, not because of any real relationship, but because of incidental selection 
9f the sample. This could easily give statistically significant results when a 


arge number of judges are used (2, p. 432). 


The reader familiar with Brunswik's writings (2) or the note in this 
J ©URNAL by Hammond (3) will discern that the problem under discussion 
‘S@ special case of the more general problem of representativeness of the 
Situation” in psychological experiments. Too often situation repre- 
Sentativeness is slighted, and only population representativeness care- 
ly Considered in psychological research. 
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Vernon (3) in his excellent 1936 review of the matching method, 
identified homogeneity-heterogeneity as the most important problem 
in the use of this method, but his solution to it is compressed into a 
single sentence and apparently has been overlooked, since all of the 
studies employing the matching method which have come to the atten- 
tion of the writer in more recent years have either ignored the problem 
or have not dealt with it in a completely adequate fashion. ' 

The solution to the problem is to treat specimens for matching with 
the same sampling precautions that persons in the more usual experi- 
ment are treated. The total sample of specimens must be drawn from a 
defined population by strictly random methods, meeting the following 
well-known conditions: (a) each specimen in the population must nag 
an equal chance of being included in the sample, and (b) the drawing ° 
one specimen must in no way affect the drawing of another. The secon 
crucial step is involved in the formation of the subgroups of specimens: 
This must be done by: (a) assigning random numbers to all of the spect- 
mens by use of a table, (b) arranging the specimens in consecutive order: 
and (c) choosing each subgroup by taking the specimens in order 9 
their assigned number until each subgroup is completed. 

Following the above procedure will give reasonable assurance that 
the conclusions drawn by the experimenter can be applied to the popu 


lation from which the sample was drawn, since the degree of hetero 


geneity in the subgroups of the sample will approach that in the qu 
lation in question, provided the sample is of a reasonable size (at be 
40 or preferably more). Failure to follow this procedure strictly lim! 


conclusions to the particular sample studied, and obviously such con 
clusions are of little value. 
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TESTS OF HYPOTHESES: ONE-SIDED VS. TWO-SIDED 
ALTERNATIVES! 


LYLE V. JONES 
University of Chicago 


Psychological literature abounds with experimental studies which 
utilize statistical tests of the significance of differences between two 
groups of subjects. Most of these studies present tests based upon either 
the distribution of Student's £ or upon the distribution of x?. Since the 
Comparison of an experimental group with a control group of subjects 
1$ so fundamental to the experimental method, and since statistical 
tests of significance are appropriate for testing hypotheses regarding 
differences between two groups of subjects, it would seem important 
to correct a common misconception concerning the application of these 
tests of hypotheses. 

One model for a test of significance of mean difference, the more 
familiar model, is that in which we test the null hypothesis, Ho, against 
a set of two-sided alternatives, Hi. We might formalize this test, 


Hog — us = 0 

Hii — ys z 0, 
Where y; is the mean of the population represented by one sample and 
H» is the mean of the population represented by a second sample. 
Assuming scores Xi, from the first population, and scores X», from the 
Second, both to be distributed normally, and assuming the population 
Standard deviations to be equal, we may find 


X — Xs 
t= ic. 3 
aU 
M Ne 
Where 
Ni = Na Fy 
E (Xu X)? + 22 (Xy — X9) 
s=; čal j=l 
E , M+M- 2 


and N, and N; are the numbers of individuals in the samples from the 
tst and second populations. Having stipulated a desired confidence 


* This note was prepared while the writer was a National Research Council Fellow. 
* Or course, if the two samples are not independently selected, we should make use 


oj z tags 
f the correlation between them in the determination of ¢. 
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level, a, we may enter the ¢ table (1) with Ni4- N,—2 degrees of free- 
dom and a p-value equal to a to find a critical value of #, te. If the ab- 
solute value of the observed ¢ exceeds /,, we reject Ho in favor of Hi; 
otherwise, we accept Ho. In Figure 1 appears a distribution of t showing, 
graphically, the nature of this decision. This distribution corresponds 
to the sampling distribution of mean differences, under the null hypothe- 
sis. For any value of ¢ to the right of £, or to the left of — t., we reject 
He. The two shaded tails of the distribution, taken together, make up 
œ per cent of the total area under the curve. 


o te 


à Fic. 1. Tue Two-TaiLED Test MODEL. 


The model above, the test of the null hypothesis against two-sided 
alternatives, is the one used most often by investigators in psychology: 
Yet in many cases, probably in most cases, it is not the test most aps 
propriate for their experimental problems. More often than not, !P 
psychological research, our hypotheses have a directional character. We 
are interested in whether or nota given diet improves maze performance 
in the rat. We hypothesize that the showing of a particular motion 
picture to a group of individuals would lead to a more tolerant attitude 
toward certain racial minorities. We wish to test whether or 10t 
anxious subjects will respond more actively than normal subjects ta 
environmental changes which might be perceived as threatening. 
each case, theoretical considerations allow the postulation of the direc- 
tion of experimental effects. The appropriate experimental test 5 
one which takes this into account, a test of the null hypothesis again? 
a one-sided alternative. 


In the one-sided case we test Ho against Hi, where 
Ho: 1 — uy = 0 
Hı: m — us 0. 


Under the identical assumptions of the two-sided model we may p 
culate t as before. Again a confidence level, a, is stipulated. The di 
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tinction between the one-sided test and the two-sided test arises in the 
determination of the critical value, 4. In the present case this critical 
value is found by entering the ¢ table with Ni+N2—2 degrees of free- 
dom, as before, but with a p-value equal to 2a. If our observed ż is 
greater than this ¢, we reject Ho in favor of Hi; if 1 is less than t we ac- 
cept Ho. The ¢ distribution in Figure 2 exemplifies this procedure. A 
value of ¢ to the right of /, leads to the rejection of Ho, the acceptance 
of Hı. While the shaded area under the curve once again represents 
* per cent of the total area, the shaded portion is restricted, in this 
Case, to one tail of the distribution. 


at i 


Fic. 2. Tue OxE-TaiLED Test MODEL. 


It might be noted that with this formulation of the one-tailed test 
there is no allowance for the possibility that the true difference, p — us, is 
Negative. In the type of problem for which the one-tailed test is suited, 
Such a negative mean difference is no more interesting than a zero 
difference, In fact, the hypotheses for the one-sided case might be 


Ho: 1 — us SO 
H: m — pe 0. 


In order to determine a sampling distribution under Ho we should con- 
Sider the “worst” of the infinite alternatives under Ho, i.e., that alterna- 
tive which would make the decisión between Ho and Hi a most difficult 
9ne. Clearly, the decision would be more difficult if the true mean 
ifference were zero than if the true difference were any negative value. 

€nce we would proceed exactly as in the preceding one-tailed case, 
Utilizing, for our test, the distribution of t based upon the same sampling 
distribution of mean differences as before. The confidence level should 
€ doubled to provide the p-value for entering a table to find a critical 
^ Or, if it is desired to ascertain the p-value corresponding to an ob- 
paved t, the correct value is one-half that given in the typical table of 
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While the one-tailed test has been exemplified here as a test of mean 
difference, based upon the / distribution, it is limited in application 
neither to mean difference problems nor to the / statistic. Indeed, where- 
ever an alternative to the null hypothesis is stated in terms of the direc- 
tion of expected results, the one-tailed test is applicable. Em 

The failure, among psychologists, to utilize the one-tailed statistical. 
test, where it is appropriate, very likely is due to the propagation of the 
two-tailed model by writers of text books in psychological statistics. 
It is typical, in such texts, to find little or no attention given to na 
tailed tests. Since the test of the null hypothesis against a one-sidet 
alternative is the most powerful test for all directional hypotheses, it 
is strongly recommended that the one-tailed model be adopted wherever 
its use is appropriate. 
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2 One notable exception occurs in A. L. Edwards’ Experimental Design in Psych 
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SOME COMMENTS ON THISTLETHWAITE'S PERCEP- 
TION OF LATENT LEARNING 


HOWARD H. KENDLER 
New York University 


Controversy frequently has an invigorating effect upon research and 
a confusing effect upon theory. The area of “latent learning" is an 
example; with each successive experiment the theoretical picture appears 
to become more cloudy. The time would seem to be ripe for a clarifying 
review of the issues. Unfortunately Thistlethwaite's attempt (14) is 
unsuccessful because he ignores certain basicissues. I shallavoid making 
a point by point rebuttal to his thirty-page review, but shall instead 
limit my comments to three major issues. 


1. It appears flagrantly inconsistent to admit, as do Thistlethwaite 
and other cognitive theorists, that some reward was present during the 
no food” trials of the California studies while simultaneously in- 
terpreting the results to indicate that reward is not necessary for learn- 
ing. If some reward did exist, as is indicated by the reduction in errors 
of the Ss during the latent learning period (2, 16), as well as by the 
evidence of other studies (7, 10, 11), then the point at issue is not 
whether learning requires reward but rather how different amounts or 
types of reward affect learning. Admittedly the concept of reinforce- 
ment is vague at the low end of the intensity dimension. I suspect 
that this vagueness will disappear as the motivational component of 
S-R reinforcement theory continues to be developed. One must recog- 
nize, however, that it would be foolish to dispense with the concept of 
reinforcement because of its lack of precision at certain intensities. The 
Concept has been too helpful in integrating large amounts of data to be 
discarded. Meanwhile it would be unfortunate to confuse the issue of 
whether learning requires reward with the issue of the relationship 
between learning and different amounts or types of reinforcement. 
. 2. The underlying theme of Thistlethwaite’s review of latent learn- 
ing data appears to be that those studies which “demonstrate latent 
learning are sound, well-designed experiments while those that fail to 
Provide positive evidence are ill-conceived and inappropriate to cogni- 
tive theory. His analysis of the Kendler and Mencher study (9) is 
typical of his treatment of studies which report evidence embarrassing 


to cognitive theory. 

1. Thistlethwaite initially criticizes the Kendler and Mencher study by 
Suggesting that the failure to obtain latent learning could be attributed to the 
Pronounced preference the Ss had for the black alley as compared to the 
White alley. No mention is made, however, of Grice's failure (5) to obtain 
atent learning in a similar situation with the entire T-maze painted a flat 
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black. Noris any mention made of the fact that Kendler (8) reported learning 
of the position of food and water in a T-maze having one side painted black 
while the other was left unpainted. In this study, the Ss were permitted to 
consume the goal objects. 

2. The second criticism leveled at the Kendler and Mencher study was 
that it used a procedure in which 50 per cent of the trials were forced. Again, 
no mention was made of the fact that Kendler (8) was able to obtain learning 
of the position of food and water in spite of his use of a 50 per cent forced 
trial procedure. Likewise ignored were other studies (4, 15) which demonstrated 
that cognitions (or habits) were established during forced trials when rewards 
were operating. Nor did Thistlethwaite bother to relate the results of Walker, 
Knotter, and De Valois (17), which he had interpreted as being favorable to 
cognitive theory, to his second criticism. These experimenters found no differ- 
ence in the results of those Ss who had 50 per cent of their trials forced as com- 
pared with the group that was permitted to choose freely on all training trials. 

3. The third and final criticism offered by Thistlethwaite was that “ . . . the 
technique used by Kendler and Mencher of comparing over the total 20 test 
trials the performance of a group which found food on the same side as during 
the original thirst training with that of a group which found the food reverse 
to the opposite side, presupposed that learning is a gradual process of strength- 
ening habits. On the basis of ...non-continuity interpretations of learn- 
ing...,one might predict that the reversed group would rather quickly 
give up a maladaptive hypothesis and learn within a very few trials to go t? 
the now-correct side. The comparison of total performance scores over 2 
long relearning period might well obscure, rather than enhance, any initial 
superiority of the constant group." Such a statement is misleading because it 
fails to mention that other response measures were reported in the Kendlet 
and Mencher study. The criticism would not be relevant to the first test trial, 
the results of which fail to provide any evidence of latent learning. Nor did the 
analysis of the records of individual Ss provide any positive evidence. Further- 
more, it seems questionable to raise such a criticism since the non-continuitY 
interpretation of learning has been so badly discredited in recent years (3, 6) 
Even such cognitively oriented psychologists as Ritchie (12) and Bitterman 
(1) have reported data in opposition to such an interpretation. If the assump- 
tions underlying a criticism are invalid, there is no point in offering suc 
criticism. 

Thistlethwaite’s analysis of the Kendler and Mencher study, which 
is typical of his treatment of findings embarrassing to cognitive theory’ 
is neither “‘cricket’’ nor ‘‘science’”’ for several reasons. First, of course 
he fails to consider all the relevant data. It might be argued that late” 
learning can occur only when there is a subtle combination of sever? 
variables. The point can be a reasonable one when the necessa 
combination of variables is specified beforehand. Otherwise, discorda” 
results can be attributed, as Thistlethwaite has done, to anything 4° 
everything. Second, he has ignored the fact that experiments can E 
designed only in terms of the explicit requirements of a theory. The 
“negative findings” of Kendler and Mencher, and others, were ob 
tained in experimental situations which met all the stated specification 
of cognitive theory. If the results were negative the blame belongs 
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^ the theory. Finally, in Thistlethwaite's eagerness to perceive studies 


as being favorable to cognitive theory, he practically ignores the prob- 
lem of why the “positive findings" of irrelevant-incentive learning have 
revealed such a small degree of learning. The problems, it seems to me, 
are for the cognitive theorist to demonstrate why such learning is so 
poor and for the S-R reinforcement theorists to show why any learning 
takes place. It is interesting to note the differences between Thistle- 
thwaite's attempt to answer the first question and Spence'sattempt (13) 
to answer the second question. 
3. Finally, I would like to raise a logical point which has evaded 
Other cognitive theorists as well as Thistlethwaite. One of the major 
conclusions drawn from the results of the initial California latent learn- 
Ing studies (2, 16) was that maze performance did not necessarily 
Mirror maze learning. S-R psychologists have no argument with such 
a conclusion. A reasonable objection, however, might be raised because 
of the cognitive theorists’ failure to apply this principle consistently to 
all aspects of their latent learning experiments. For example, Tolman 
and Honzik (16) have indicated that the difference between the per- 
formance of the “food” and “no food” groups during the "latent learn- 
ing period” did not reflect differences in learning. Their reasoning was 
based upon the fact that both groups performed at the same level of 
efficiency following the introduction of food. If different levels of ‘per- 
ormance, however, need not imply different levels of learning, then ac- 
Cording to the basic assumption underlying their analysis (maze 
Performance does not necessarily mirror maze learning), it is possible 
that the same level of performance need not imply the same level of learning. 
at is, if one assumes, as did Tolman, an absence of an isomorphic 
relationship between learning and performance, it is possible that under 
Certain conditions different degrees of learning can produce the same 
€vel of performance. The cognitive theorists have never considered 
this latter point but have passively accepted the equality of perform- 
ance of the “food” and “no food” groups on the test trials of the latent 
arning experiments as evidence of equal learning. | 5 1 
If the P m theorists felt compelled to build their E ree 
System around the California latent learning studies, it would: have 
Seemed advisable to test further the assumption that the similar per 
formance of the "food" and ‘‘no food" group really indicated oe 
learning, An obvious experimental design would be one eyeing i e 
retroactive inhibition paradigm, ie. some: activity interpolated be- 
tween the training and test trials. If the results of such an experiment 
*monstrated that both groups resisted the effects of an mnn 
activity equally well, then greater confidence could be placed in the 
Conclusion of the cognitive theorists that the two groups had equal 
arning in spite of their different motivational-reward conditions. If, 
OWever, the performance of the two groups differed after the inter- 
Polated activity, then the interpretation of the cognitive theorists that 
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there was equal learning during the “no food" period would be suspect. 
Kanner,! in a recently completed experiment, similar in design to the 
Tolman and Honzik study, found that when reward was introduced 
after an interpolated activity, the performance of the "food" group 
was significantly superior to that of the "no food" group. Such data 
would be strong presumptive evidence that the Ss in the California 
latent learning studies, as well as in Kanner's preliminary study E 
which he was able to obtain latent learning, did not have equal learning: 
for if they had, their performance following the interpolated activity 
would not have differed.? 
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well following the introduction of food in the California studies (2, 16) as well r 
Kanner's preliminary study, will be presented in Kanner's paper. It is based up? 


as! 
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assumption that the motivational-reward conditions of the two groups were drast! 
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most psychologists, namely, that both groups had the same motivation except tha at 
group had an additional source of reward (food). It should be recognized, however» ty? 
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THE BLODGETT AND HANEY TYPES OF LATENT 
LEARNING EXPERIMENT: REPLY TO 
THISTLETHWAITE 


IRVING MALTZMAN 
University of California a! Los Angeles 


This paper will be restricted to an analysis of the Blodgett and 
Haney types of latent learning experiment and to Thistlethwaite's 
comments upon them. Its purpose will be to show that these studies, 
designated types I and II by Thistlethwaite, do not demonstrate latent 
learning, and that their results can be interpreted within the framework 
of Hull and Spence's reinforcement theory of behavior. | 

According to Thistlethwaite, ‘In experiments of the Blodgett type» 
the question of whether there are some manifestations of some learnings 
‘during the latent period is comparatively unimportant. It is not 
necessary that there be no evidence of a tendency toward error reduction 
during the unrewarded (or slightly rewarded) trials in order for the 
unmanifested learning to qualify as ‘latent learning.’ The question 0 
whether the abrupt increase in efficiency of running the maze upon the 
introduction of food is significantly greater than the comparable 1m- 
provements of a control group is a statistical question. If it is in any 
given experiment, then that experiment may be interpreted as yielding 
Positive evidence of latent learning" (15, p. 100). 

In his review of the individual experiments Thistlethwaite does 
not refer again to manifestations of learning during the latent perio 
of experiments that presumably demonstrate latent learning, viz, thog 
of Blodgett (1), Tolman and Honzik (16), Herb (6), Haney (5), a? 
Daub (3). In most of these experiments a large amount of improV€ 
ment occurred during the latent period. As the subsequent analysi 
will attempt to show, such improvement has an important bearing 0? 
the interpretation of the results of these experiments. 


Has "LATENT LEARNING" BEEN EXPERIMENTALLY DEMONSTRATED 


1. The Blodgett Design. Blodgett's (1) comparison of the drop H 
errors between the control group (C) and the three day experiment? 
group (Xs) gave a critical ratio of 1.338. The comparison of groups d 
and X; gave a critical ratio of 1.544, Blodgett stated that the obtainec 
differences were significant at approximately the 6 and 9 per cent leve 
respectively (1, p. 123). Itis apparent that only one-half of the norm, 
probability distribution function was used to arrive at these confident” 
levels. For both tails of the distribution critical ratios of the size 2 


52 


REPLY TO THISTLETHWAITE 53 


tained are significant at the 12 and 18 per cent levels respectively. 
Blodgett did not state that he was using a single-tailed hypothesis, 
and he did not explicitly predict the direction of the results. The use of 
a single-tailed hypothesis under these circumstances may be seriously 
questioned. If this is the case, a significant amount of latent learning 
was not obtained with the criterion used. 

Thistlethwaite does not present the reliability of the results, or lack 
of them. He does remark that Tolman and Honzik (16) obtained more 
Significant results and that evaluation by another criterion yielded 
Significant results (15, p. 102). He also fails to mention the results of 
Blodgett's experiment in terms of the time criterion, results which 
failed to show latent learning. 

In addition to a comparison of the size of the reduction of errors or 
Tunning time Blodgett employed a second criterion of latent learning. 

€ latter method compared the drops in errors following reward of 
the experimental groups with interpolated drops in the control group— 
from performance levels corresponding to those from which the drops 
in the experimental groups began. : 

Blodgett reported the confidence levels as approximately the 7 and 2 
Per cent levels respectively. These, again, are incorrectly based on a 
Single-tailed hypothesis. The results of this procedure are, of course, 
of greater ‘statistical significance than those obtained with the first 
Criterion used. But they do not constitute a demonstration of latent 
Sarning, at least as far as Hull's theory of behavior is concerned. The 
Performance curves of groups X; and X; show some reduction of errors 

uring the latent period. For X; the error reduction on day three is 
“duivalent to the effects of approximately 1.6 reinforcements in group 
TOST formance of X; on the day reward was introduced was equivalent 
? Performance in group C after approximately 2.3 reinforcements. 
d ull (9) assumes that habit strength grows as a Mel 
R erated exponential function of the number of reinforcements. is 
“plies that successive increments in habit strength become progres- 
FH smaller. It follows, therefore, that the increment in habit 

Tength after one rewarded trial in the experimental groups would be 
seater than the increment in habit strength after 1.6 or 2.3 reinforce- 
c ents in the control group. Latent learning in terms of this second 
“terion can thus be readily accounted for in terms of Hull’s reinforce- 

aut theory of behavior. ; 


third possible criterion of this type of latent learning is the saving 


Obtained by comparing the difference between the differences in 
Ormance of the control and experimental groups on the day reward 
tak, roduced and on some subsequent day. This scoring method would 

€ into account initial differences in performance among the different 


Stoy flect. In terms of 
PS, a factor that the other methods do not reflect. ter 
solute and Basic saving scores, performance of Blodgett's group 

S superior to that of groups Xs and X. Whether or not the saving 


Core 
Der 
HS i 
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scores are significantly different cannot be determined. However, the 
direction and size of such scores in all experiments of this kind indicate 
that they probably are significant. If latent learning had developed, 
and if improvement during the unrewarded period is of no importance 
as Thistlethwaite states (15, p. 100), there should be no difference in 
saving scores between the control and experimental groups. 

Blodgett's experiment was repeated by Reynolds (12) who used the 
same six-unit T-maze pattern. In Reynolds' first study maze-Wise 
rats were run as a control group (C) and as a seven-day experimenta 
group (Xz). Since the experimental Ss learned the maze prior to the | 
introduction of reward, latent learning was not exhibited. Reynolds 
was criticized for using maze-wise rats (2, 15). But the fact that he also 
ran a control group and seven- and three-day experimental groups ° 
naive Ss has been minimized by Blodgett (2), Hilgard (8), and Thistle- 
thwaite (15). 

In the second study the naive Ss of X; again learned prior to the 
introduction of reward producing fewer errors than the X; maze-wise 
rats. Despite this, Blodgett (2) and Thistlethwaite (15, p. 103) hav® 
argued that the maze-wise rats probably learned so rapidly because ° 
externalization of drive. 

Contrary to the impression created by Thistlethwaite and other 
critics of reinforcement theory (2, 8) the naive X; Ss did not learn prior 
to the introduction of reward. They committed 3.03 mean errors 07 
day three compared to 2.72 mean errors of Blodgett's X; group on t $ 
same day. Nevertheless, these Ss did not show latent learning according 
to Blodgett's criterion. The largest drop in errors of group C was large" 
than the drop of X; following the introduction of reward. The sam? 
results were obtained in terms of running time. 

; The fact that the naive Ss of X did not learn prior to the introduc’ 
tion of reward and did not show latent learning is not mentioned b 
Thistlethwaite. It is only indirectly implied by the criticism th? 
repetitions of Blodgett’s experiment do not get the same results because 
the reward used was not as palatable or the Ss were not as high! 
motivated as in Blodgett’s study (15, p. 103). It is difficult to see * 
relevance of these criticisms, since the absolute decrease in errors , 
time of the experimental groups is not the criterion of latent learn”? 
'The difference in the size of the drops for the control and the exper 
mental groups is the commonly cited criterion. Differences in palatab! 
ity or strength of drive should affect the performance of control ond 
experimental groups equally. Furthermore, it is by no means clear t 
all the experiments of this type, apparently showing latent learninf, 
used a palatable mash instead of hard dog chow, or that the 5$ wer 
both hungry and slightly thirsty or only hungry. ; to 

Although Blodgett’s experiment has been criticized as failing 
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demonstrate latent learning, this by no means constitutes an adequate 
criticism of all latent learning experiments of this type. Thistlethwaite 
states that other experiments give more striking evidence of latent 
learning. “Blodgett used a six-unit T-maze. Tolman and Honzik used 
a 14-unit T-maze and obtained, following the introduction of reward, 
sudden drops in error and time scores which were steeper and of greater 
statistical significance than Blodgett's" (15, p. 102). 

_ This statement is rather surprising because, contrary to the impres- 
sion created, Tolman and Honzik did not determine the statistical 
significance of the drops in errors and time following the introduction of 
food in the experimental group as compared with the largest drop in 
the control group. They compared mean error and time increases of 
the HR and HR-NR groups, and mean drops in errors and time be- 
tween HNR and HNR-R groups (16, pp. 164, 165). The first compari- 
Son indicated the effects of withdrawal of reward while the second in- 
dicated the effects of the introduction of reward as contrasted with un- 
rewarded performance. A comparison of this sort was not made be- 
tween HNR-R and HR. They did compare the performance of the 
two groups from the twelfth day on, following the introduction of 
reward on the eleventh day. In terms of errors the HNR-R group 
Was significantly superior at the 2 per cent level. There was no sig- 
nificant difference in terms of time scores. 

However, prior to the introduction of reward the experimental 
&roup (HNR-R) showed an amount of improvement equal to that of 
the control group (HR) after seven trials. If the improvement occurring 
Prior to the introduction of food reward is of no importance as non- 
reinforcement theorists insist, saving scores between days 1 and 17 of 
the control group and days 11 and 17 of the experimental group should 
Not differ. The control group showed greater improvement indicating 
that when the level of performance at the point of introduction of re- 
Ward is taken into account, it cannot be concluded that latent learning 
1$ demonstrated by Tolman and Honzik. x ) 

2. The Haney Design. A second experimental design used to in- 
Vestigate latent learning was employed by Haney (5). An experimental 
Sroup of hungry rats was permitted to explore a 14-unit T-maze for 
Our days, 18 hours per day. The control group of Ss spent the es 
amount of time in a rectangular maze. Neither group was rewarde 
With food in the maze during this period. Both groups Were then run 

Ungry and rewarded one trial per day in the T-maze for 18 days. The 
Experimental Ss that were permitted to explore the T-maze thus had 

n opportunity to acquire knowledge about the maze which the control 

S run in the rectangular maze could not, according to the nonrein- 

9rcement theorist. 


In terms of the mean errors committed over the 18-day period the 
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| 
experimental group was greatly superior to the control group. A critical 
ratio of 8.8 was obtained. Running times for the two groups were not 
significantly different. : i ; p 

According to the sign-gestalt interpretation the experimental | S 
possessed knowledge of the sequence of paths on the first test trial 
but no knowledge of the presence of food. The knowledge of ' what 
leads to what" would therefore continue to be latent on the first trial. 
The experimental Ss’ performance on this trial should be no different 
from that of the control Ss that did not have knowledge of either the 
sequence of paths or the presence of food. However, on the first day's 
run prior to commerce with the goal object the experimental group 
committed half as many errors as the control group (5, p. 327). Haney $ 
experimental group showed approximately the same per cent of error 
reduction as Reynolds' seven-day experimental group prior to the 
introduction of reward. Thistlethwaite insists, and correctly so, that 
Reynolds' seven-day group did not meet the conditions necessary for 4a 
test of the latent learning hypothesis, because they had learned prior 
to the introduction of reward. The same conclusion must hold for 
Haney’s experiment. The experimental group already learned the 
maze to a great extent prior to the introduction of reward. 

Furthermore, the drop in errors between trials one and two fof 
the control group was greater than for the experimental group. Latent 
learning was not obtained according to this criterion. Nevertheless . 
Thistlethwaite states that latent | 
periment (15, p. 103). 

‘Daub (3) repeated Haney’s experiment in order to determine thé 


effects that doors which prevent retracing have on performance in thé 
test trials run in the T-maze. 


apply as well to Daub’s study. 
were not at the same level of pe 


earning was demonstrated in this eX 


The criticisms of Haney’s experimen 
The control and experimental group? 
rformance at the time of introductio? 
of reward, and a control group showed the largest decrease in erro! 
between successive trials, although it did not occur between the first 
and second trial In both studies, saving scores indicate a greater 
amount of improvement by the control than experimental groups fol- 
lowing the introduction of food reward. 

Another variation of the introduction of reward type of latent es 
ing experiment has been conducted by Herb (6). A 14-unit T-maze W2 
used in this study. Prior to training, 
groups were given six days of prelim 
not more than two units of the maz 


was then given one trial per day for 17 days in which food was foul 
at the end of each blind alley. The experimental group received 0? 
trial per day for 10 days while hungry, but received no food in t 


maze. From days 11 to 17 food was found in each of the blind alley? 
entered. 


Ss in the control and experiment? 
inary training totaling 30 trials } 
e. The control group of hungry 
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The experimental group showed a large reduction in errors between 
the first and the tenth days in the absence of food reward. The differ- 
ence was significant at the one per cent level of confidence. Following 
the introduction of reward in the blind alleys there was a large increase 
in the number of errors. Herb concluded that latent learning was 
pe enced by the significantly greater increase in errors committed by 
the experimental group on the two trials following the introduction 
of reward as compared with the largest increase in errors of the control 
group over a two-day period. It should be pointed out that a smaller 
air nce between the two groups would be obtained if only one day 
ollowing the introduction of reward in the experimental condition was 
compared with the largest drop in the control condition over a period 
of one day. Once again, here is the arbitrary selection of a criterion on 
me grounds that it will provide the most convincing evidence of latent 
earning. 

The control group made a total of 145 errors or blind alley entrances 
on the first training day. On the first training day that the experi- 
mental group received food, day eleven, they committed 102 errors. 
pe rate of acquisition according to Hull's theory should therefore 

iffer in the two groups as a result of this initial difference in per- 
ormance, 


ALTERNATIVE INTERPRETATION OF RESULTS SECURED IN "LATENT 
LEARNING” EXPERIMENTS 


; In every study of the effects of the introduction of reward that was 
discussed, except Reynolds’, latent learning was said to have been 
a monstrated by Thistlethwaite and the respective authors. However, 
T Vas shown that in some of these studies (1, 5) latent learning did not 
LE occur according to its commonly accepted criterion. Saving Scores 
b icated that none of the experiments in which this criterion could 
m applied clearly demonstrated latent learning. In all of these studies 

1€ performance levels of the experimental and control groups were 

ifferent at the time food reward was introduced. i 

According to Hull's theory of behavior these different levels of 
Performance reflect different absolute amounts of effective reaction 
Potential (9). Since the negatively accelerated growth of reaction po- 
tential approaches an asymptote and the size of a given increment is a 
Constant fraction of the difference between the asymptotic level and the 
absolute amount already acquired, the size of subsequent increments 


Will differ for the two groups. 
; The different initial levels of perform 
aii to the different amounts of ha 
experimental groups in the training maze. 


ance, it is believed, are due 
bituation given the control : 
In the Tolman and 
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Honzik experiment, for example, the experimental group received eleven 
more trials than the control group before the introduction of reward. 
Herb's experimental group had ten more trials than the control group 
in which to become adapted to the maze environment before food was 
found in the blind alleys. 

This greater period of habituation permits a more complete extinc- 
tion of responses incompatible with the correct responses of the training 
series. Estes (4) has recently shown that competing responses produce 
a depression in the initial phase of the performance curve reflecting 
the acquisition of strength of the correct response. These competing 
responses are probably reactions induced by fear of the new stimulus 
situation. Higginson (7) has shown that the arousal of fear produces 
an initial phase of positive acceleration in performance curves com- 
parable to that displayed by the control Ss in latent learning experi" 
ments of the kind discussed here. Karn and Porter (10) have also indi- 
cated the importance of habituation in the determination of latent 
learning. Improvement in performance during the pre-reward period i? 
terms of a reduction in running time or errors is not due solely to lear" 
img or to the acquisition of habit strength, but to the elimination of the 
dominant competing responses as well. The additional days of habitua- 
tion received by the experimental groups afford greater opportunity 
for the extinction of these responses prior to the introduction of I€ 
ward. 

In the Tolman and Honzik study the 17 food-rewarded trials of 
the control group, which may also be considered habituation trials, are 
less effective than the 11 habituation trials and only 5 reward! 
trials of the experimental group. According to the present analys 
this may occur because the increments in effective reaction potentia 
following rewarded trials are different in the two groups. 

; For the control group in this type of latent learning study the largest 
increments in habit strength which develop during the early trials mu? 
compete with the reaction potential of incompatible responses. 
effective reaction potential determining the arousal of the correct 1° 
sponses will thereby be reduced. This would produce a positively asi 
celerated initial phase in the performance curve. When competi” 
responses are finally extinguished and the reaction potential determini”? 
the correct response is dominant, the size of successive increments ! 
habit strength will be relatively small. Furthermore, competing mA 
sponses will be extinguished relatively slowly because these incorre? 
responses will acquire some additional habit strength as a result 
generalization. This is not the case with respect to the growth of effer 
tive reaction potential in the experimental group. When rewar 
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aep anie 11 unrewarded trials, competing emotional responses 
Ed nd det extent extinguished. As a result, the effective reaction 
owe a termining the correct responses will not be greatly reduced 
Thawte pog with the reaction potentials of incompatible responses. 
Saee A e initial increments in effective reaction potential of the 
E |i in in the experimental group will be larger than any 
tn Por rt ager group, and the rate of acquisition will be great- 
uper of the control group. 
virilem eg ieved that the above analysis provides an account of the 
EA m eines in performance following the introduction of 
accord with e type I and II latent learning experiments which is in 
that if the a reinforcement theory of behavior. It is clear, of course, 
jected or s are adequate grounds, the account presented may be re- 
aliata nen hypotheses formulated without prejudicing the 
multe, previo 7 saving scores or the reinterpretation of statistical re- 
TH usly discussed. 
iiw Paa has been restricted to the Blodgett and Haney type of 
tbat i z reward experiment. The writer has attempted to show 
Eiken et waite and others have uncritically accepted the results 
of Tonks au wat The omission of any discussion of other kinds 
uad. ntes experiment does not signify agreement with Thistle- 
EE cans — of these studies. Their discussion was omitted for lack 
ade , and because it was felt that most of them have been discussed 
quately elsewhere (11, 13, 14). 
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REPLY TO KENDLER AND MALTZMAN 


DONALD THISTLETHWAITE 
University of Illinois 


Bertrand Russell once optimistically commented: “In science there 
is a technique of persuasion so effective that controversies seldom last 
very long. The technique consists of an appeal to evidence, not to 
emotions.” No doubt it must seem strange to observers, both within 
and outside of psychology, that controversy over the Law of Effect 
(and more recently over its offspring, Reinforcement Doctrine) should 
Persist so long. Part of the difficulty seems to lie in the fact that the 
Participants in this controversy are still burdened with a number of 
Pseudo problems. A more rigorous elimination of untestable hypotheses 
ànd continued appeal to evidence would seem to be the most promising 
means of bringing the controversy to an end. The critical comments of 
Kendler (10) and Maltzman (13) on my review (20) provide an oppor- 
tunity to clarify the evidence, and possibly to adjust our differences of 
Opinion concerning it. 


REPLY TO KENDLER 


Although Kendler says his remarks are limited to "three major 
Issues" allegedly ignored by me, he does not bother to state any of 
these issues. Since the basic issues Kendler has in mind are conjectural, 

Will limit my remarks to the specific criticisms elaborated in his paper. 


1. My conclusion that some of the experiments reviewed “consti- 
tute exceptions to the alleged indispensability of reinforcement in the 
arning process" was derived from a consideration of the inability of 
reinforcement theorists to account for all of the "negative instances 
accumulated (pp. 121-123). Kendler's suggestion that this conclusion 
'S based merely upon the results of the California studies is misleading. 

The charge that I was “flagrantly inconsistent" in admitting that 
Some error-reduction occurred during the latent. period of acquisition 
In the Blodgett kind of experiment (type I) is unjustified. It is curious 
that Kendler ignores my discussion of this point. I argued that before 

* may grant the indispensability of reinforcement for learning we must 
be able to demonstrate for each instance of learning (a) that some source of 
einfor cement was operative in the experimental setup, and (b) that the 

Cnges in responses which are taken as evidence of the learning can be 

"duced on the basis of this alleged reinforcement. Let us briefly consider 
l € first condition. The fact that error-reduction occurred during the 
atent period of some of the Blodgett-type experiments indicates the` 
PPeration of some motivation producing progress through the maze 
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during the unrewarded trials of these experiments. Kendler's conclusion 
from this observation is that the Blodgett type of experiment is ir- 
relevant to the question of whether learning requires reward. His point 
is similar to one recently made by Spence (19). In discussing some 0 
the irrelevant-incentive experiments (types III and IV) Spence argues 
that *... they have no bearing on the question of whether or not re 
inforcement is necessary for the hypothetical learning change to occur: 
All these experiments involve some form of motivation and a reinforcing 
state of affairs of some kind .... Thus the question of whether or not 
cognitive structures can be established . . . without a reinforcing state of 
affairs of any kind cannot be answered by this experimental design" 
(19, p. 277). Several points need to be clarified in this argument. First 
of all, it is not by any means clear that all of the latent learning an 
irrelevant-incentive learning experiments involved some form of a r€ 
inforcing state of affairs. It is certainly not true that all of these ex- 
periments provided primary need-reduction contiguous with the re- 
sponse to be learned. Whether or not they all involved some form 0 
secondary reinforcement is a moot question. It seems fair to ask in this 
regard, “How can one determine in any given experiment whether OF 
not secondary reinforcers actually were present?" Merely to ask suc 
a question suggests the necessity for specifying—independently of the 
learning to be explained—some behavioral criteria which will be indicative 
of the operation of secondary reinforcement. Until this is done reinforce 
ment interpretations of latent learning or irrelevant-incentive learning 
are strictly unverifiable. If Spence and Kendler wish to insist up 

answers" to theoretical issues which are unequivocal, then it seem? 
clear that until they make the specifications indicated they cannot 
expect disproof of their reinforcement assumption from any expel 
mental design. The failure to confirm or unequivocally refute the 
hypothesis that learning requires reward does not arise from defects 
of experimental design but from untestable theoretical formulations: 
If it is true, as Hull has indicated, that “science has no use for u” 
verifiable hypotheses" (6, p. 23) then perhaps it is time to dispens? 
with the hypothesis that learning requires reinforcement. 

I suggested in my review that we might nonetheless be interested 
in determining whether the hypothesis was plausible, and for this sug” 
gested especially the second of the two criteria listed above. I hav? 
explained in detail my reasons for believing that no existing reinforce 
ment analysis satisfies this criterion. If Kendler knows of such ? 
analysis he has not called it to our attention. It seems reasonable t° 
conclude that reinforcement theorists are unable—despite a decade e 
more of concern with the problem—to formulate a consistent set ? 
posulates from which it is possible to deduce the learning iri each 
these experiments. This inability itself indicates the implausibility a 
the hypothesis that learning requires reward. 


P ED TERCEROS 
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2. Kendler's second objection was to my reasons (20, p. 115) for 
doubting that the Kendler and Mencher experiment disposed of 
Leeper's suggestion that discriminating perception of the irrelevant in- 
centive is an important factor contributing to learning in type IV 
experiments. In the two immediately preceding paragraphs of my re- 
view I described the most directly relevant studies bearing upon the 
probable effects of asymmetry of intra-maze cues and forced trials. I 
did not argue that the avoidance of any single unfavorable condition 
would produce “positive results." Hence Grice’s failure (4) to obtain 
irrelevant-incentive learning with a maze painted entirely black is not 
crucial to my argument. Nor is Kendler's experiment (8). On the other 
hand, the observations of Kendler and Mencher (11), and Meehl and 
MacCorquodale (14) and other unpublished results which I cited (20) 
clearly indicate that rats tend to develop definite preferences for black 
alleys and curtains over those which are white. This finding, together 
with that of Walker, Knotter, and DeValois (25), showing that animals 
with strong side preferences do not learn the position of the irrelevant 
incentive as well as those with "weak" preferences, strongly suggests 
that sharp asymmetry of intra-maze cues is unfavorable for such learn- 
ing. Further, it seems somewhat disingenuous for Kendler to discount 
the possibility that a 50 per cent forcing technique may hinder learning 
When he (9) and Walker (24) have reported definite disturbances in 
some of their rats as a result of forcing to the nonpreferred side. If 
Kendler will read my entire review of type IV experiments as à unit, 
instead of considering parts out of context, he will find I have "re- 
lated" many of the results he accuses me of neglecting. 

_ Finally, Kendler's argument concerning the results of the con- 
tinuity vs. noncontinuity experiments and their relevance to my 
Criticism of the test procedures of Kendler and Mencher rests upon 


analogy, Grice’s statement in connection with a similar experiment 


inges upon the same reasoning: ‘If the animals had learned anything 


about the location of food, even if this expectation had not shown up on 
as [first] test trial . . . the Non-Reversal Ku wou 

Ow a marked superiority over the Reversal group t 1 
to select the pail co food" (4, p. 141). My point was that any inter- 
Pretation of the test series of 20 trials as providing an additional a 
More sensitive test of the degree of irrelevant-incentive learning has the 
Status of a non sequitur. I agree that Kendler's animals gave no evi- 


dence on the first test trial of having learned the food location during 


the training trials. But I do not agree that comparative performances 
Over a total of 20 test trials have any clear-cut implication regarding 

€ existence or nonexistence of this learning. An indication of the 
unsuitability of the extended test treatment in this situation I5 pro- 
Vided by an unpublished experiment of mine (21). As in the Kendler 


and Mencher study, a reversal group and a nonreversal group were 
, 
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compared in test performance following a series of training trials in- 
volving an irrelevant incentive (in this case, only the seven initial 
test trials given were comparable). On the first test trial 40 per cent 


group selected the food path. On the Second test trial 80 per cent of the 
reversal group selected the correct path. Furthermore, by test trial 5 
the reversal group exceeded the nonreversal group in accuracy of 
selecting the food path. For test trials 5 through 7 the reversal group 
averaged 86.7 per cent food turns, as compared with 84.8 per cent for 
the nonreversal group. The extended test procedure over 20 trials 
thus promises to obscure any learning that was evident on the first test 


If Kendler wishes to maintain the appropriateness of including the 
continuity assumption as an integral part of the Kendler and Mencher 
experiment, then it is obvious that he cannot consistently claim that 
these studies were designed only in terms of the explicit requirements 
of Leeper’s hypothesis, It seems methodologically unsound to confound 
an "experimental test" of one theory by introducing procedures germane 
to an entirely different and opposed theory. 

As to the problem of why the positive irrelevant-incentive learning 
experiments have often revealed only a small degree of learning, the 
answer I suggested (20, pp. 119-120) is that the constellations of experi- 
mental conditions so far sampled have been “unfavorable.” I further 
attempted to spell out what most likely constitutes a set of “favorable 


experiments are unimportant. A more legitimate procedure would be 
for him to discuss the grounds for his belief, rather than appeal merely 
to Occam’s Razor. 


ing. Kendler is not raising a logical point at all; there is no inconsistenCY 
involved whatsoever. Kendler is really questioning (although he eX; 
plicitly mentions this only in a footnote) whether the procedure 9 
depriving animals for the same length of time necessarily results in 


* 


REPLY TO KENDLER AND MALTZMAN 65 


equal intensities of motivation. I agree that it may not, but the burden 
of demonstrating the inadequacy of this commonly accepted measure 
of drive is Kendler's. 

Finally, the logic by which Kendler argues that Kanner's results 
(7) constitute "evidence that the Ss in the California latent learning 
Studies" [sic] did not have equal learning seems highly questionable. 
First, the generality of Kanner's results may be questioned. His ex- 
Perimental design was not identical with that of Tolman and Honzik 
—the most obvious difference is that Kanner's design provided three 
days of non-rewarded training as opposed to 10 days of such train- 
ing in the Tolman and Honzik experiment. Schmidt (17), in a recently 
completed study, similar to Kanner's, found that when a rewarded test 
trial was given after varied delays his control groups (previously re- 
warded on all trials) were not superior in retention to his experimental 
Sroups (previously unrewarded on all but two of their training trials). 

- variable significantly affecting retention scores was number of pre- 
Vious acquisition trials (whether rewarded or unrewarded), suggesting 
that the foregoing discrepancy between the experiments of Kanner and 
Tolman and Honzik may be important. Finally, a point obscured in 
this whole argument is that it is not necessary to demonstrate “equal 
earning" in the California latent learning studies, but only to show that 
Some learning occurred during the unrewarded trials. 


REPLY TO MALTZMAN 


Turning now to Maltzman's essay on five selected latent learning 
experiments, I confess that I do not know how to answer all of his 
Criticisms, Part of my difficulty is that I cannot recognize my own 
Statements in Maltzman’s caricatures. For example, Maltzman bases 
Much of his criticism, and presumably all of his saving score compari- 
Sons, on the argument that I claimed in my discussion of the Blodgett 

sign that “improvement during the unrewarded period is of no im- 
Portance.” I deny it. The closest approximation to this that I can 

'Scover, and this removes it from the qualifying context, is: “In experi- 
Ments of the Blodgett type the question of whether there is any evidence 
9! error-reduction during the non-rewarded trials is comparatively un- 
™Portant” (20, p. 100). The subject of this sentence 1s the question of 
Whether there is any evidence of error reduction.” In other words, I 
Was talking about the existence or nonexistence of such evidence. To 
remove all possibility of misunderstanding, the meaning of my state- 
Ment Was precisely given in the immediately succeeding sentence: 

t is not necessary that there be no evidence of a tendency toward 
“tror reduction during the unrewarded . . . trials in order for the un- 
Manifested learning to qualify as ‘latent learning.” All this has evaded 

altzman, for he represents me as saying that degree of improvement 
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during the unrewarded period is of no importance. Actually, other 
statements made in my review (20, pp. 100, 103) clearly imply that the 
degree of such improvement is relevant and important, since the very 
existence of latent learning in the Blodgett design is determined by 
statistical comparisons of error-reductions. Further, in removing my 
sentence from its context Maltzman distorts its predicate. I never 
argued, explicitly or implicitly, that the existence of improvement 
(let alone the degree of improvement) was unimportant in all contexts. 
I agree that the degree of improvement during ''no food" trials has an 
important bearing on the interpretation of the results of these experi- 
ments. I had thought this was obvious from my discussion of theoreti- 
cal interpretations of these experiments. The intended predicate was 
of course "is relatively unimportant in ascertaining the existence O 
latent learning." If we put the original subject with its original predi- 
cate we get something quite different from the unrecognizable (and 
indefensible) statement upon which Maltzman bases much of his criti- 
cism. 

At times Maltzman is talking about a definition of latent learning 
which is unique. In discussing Blodgett's statistical comparisons using 
the second of the latter's criteria of latent learning, Maltzman states: 
“The results of this procedure are . . . of greater statistical significance 
than those obtained with the first criterion used. But they do not con- 
stitute a demonstration of latent learning, at least as far as Hull's 
theory of behavior is concerned." This statement suggests that Maltz- 
man is using a different definition of latent learning than was discussed 
in my review. For him a necessary criterion of latent learning, apparent- 
ly, is that Hull's theory of behavior be unable to account for it. 
Hull’s theory can account for it the implication is that we do not really 
have a demonstration of latent learning. This is a possible definitio” 
of latent learning but it is not the one I was talking about. Maltzma? 
has confused the statistical question of whether latent learning Wa? 
demonstrated with that of whether a particular theory of learning ca” 
account for the results. The former, empirical question should be clearly 
differentiated from the latter, theoretical question. 

With these differences in our points of departure clarified, I vill 
consider Maltzman's claims (a) that the studies "designated as tyP® 
I and II... do not demonstrate latent learning," and (b) “that theif 
results can be interpreted within the framework of Hull and Spence’ 
reinforcement theory." 


1. Jt is possible that Maltzman does not intend to question all 
demonstrations of latent learning in the experiments designated ? 
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types I and II. He has ignored the results of Wallace, Blackwell, and 
Jenkins (26) among the former, and those of Buxton (2) and Seward 
(18) in the latter. Thus, at the very best, his first contention might 
apply to the five experiments he discusses; it could not apply, without 
further demonstration, to what I have called experiments of types I 
and II. Itis questionable, however, whether such a conclusion is tenable 
even with reference to this truncated list of positive latent learning 
experiments. 

The Blodgett Design (1). Maltzman's criticism of Blodgett's use of 
the one-tailed test of significance is sheer anachronism: he accuses 
Blodgett of violating a convention (even yet not fully established) which 
had not been formulated at the time of Blodgett's experiment. It seems 
indisputably clear that Blodgett did entertain the hypothesis of latent 
learning before his results were obtained. In his review of the literature 
the previous experiments of Lashley, Szymanski, and Simmons are 
described. Blodgett did not unexpectedly discover the phenomena; 

€ was apparently checking the results of earlier experiments, and upon 
Confirming them invented the term “Jatent learning." Finally, it 1s 
Dot unreasonable to suppose that competent research workers could 
use the normal probability distribution correctly even before procedural 
Conventions were suggested for the novice. I have already alluded to 
altzman's confusion of questions of interpretation with those of exist- 
ence in his discussion of Blodgett's second criterion. It is sufficient at 
this point to note that his criticism (that these results do not constitute 
à demonstration of latent learning “ag far as Hull’s theory 1s concerned") 
1$ irrelevant. 
. tis difficult to determine what error scores Maltzman has used 
n his calculation of saving scores for experiments of type I. He says 
Such scores were obtained "by comparing the difference between ae 
‘ferences in performance of the control and experimental gr PE m 
ie day reward is introduced and on some subsequent a sand 
Ot tell us how much of an interval elapsed between the forme 


atter was used for both 
Performances, and whether t ani apparently it 


8roups i 1 
5 : several da) : 
Ds. If the interval consisted of e The relative efficiency 


did. ee 
—then such a comparison would. indica 1 4 
oi learning under ed trials as opposed. o ee emt is 
arded and rewarded trials. It would not tell us 
wine of latent learning demonstrated. A possible — e 
ae be a comparison of saving scores p we pec Desk 
ores on th introduced for eacn 
e day reward was intr E A 
9!lowin, lute and relative saving Scores, 
g day. Table I shows absolu c : ; 
Calculated by this method, for the three experiments of type I eie 
Bs laltzman. All of these comparisons indicate superior d he 
thectimental animals, and provide further dent of the fact 
. Li 
at latent learning developed during the “no food" trials. 
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TABLE I 
SAVING SCORES AS MEASURES OF LATENT LEARNING (Tyre I) 


Absolute Group Showing 
^ Saving Saving in Greater Saving 
Experimental Group (Average Per cent (Control vs. 
Errors) Experimental 
Blodgett Control .41 14 
X-3 1.52 56 Experimental 
X-7 1.42 62 Experimental 


Tolman and Control wih 18 
1 


1 
Honzik X-11 2. 38 Experimental 


Herb Control —.2* 3t ' 
X-11 —2.8* 291 Experimental 


* Food in blinds. 
1 Denominators used in caculating relative saving scores are given by the expressio? 
14-X, where X equals the average number of errors on the day food was introduced- 


Í 
. My objection to Reynolds’ use of maze-wise animals (which 1 
distinguishable from that of Blodgett) was not because of the possibility 
of "externalization of drive," as Maltzman says, but because of the 
possibility that the response or elements of the response of running 
the six-unit T-maze might “have been associated with reward as a result | 
of the previous maze experience" (20, p. 118). A more serious criticis! 


quality of incentive. It seems fallacious to argue that the intensit 
of motivation and the quality of incentive make no difference since 
are only comparing the difference in the size of error decreases in t 
control and experimental groups. The reductio ad absurdum of t 
proposition for which Maltzman contends is that if the animals were 


A 
between performance and level of drive, and between performance a” 
run under a few minutes' food deprivation and were rewarded or noy 


The Haney Design (II). Turning to experiments of the second j 
type, we may briefly consider the Haney (5) and Daub (3) studie? '. 
Maltzman says, '"Thistlethwaite insists... that Reynolds’ seven-0?^, .. 
group did not meet the conditions necessary for a test of the late? 


e 
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learning hypothesis, because they had learned prior to the introduction 
of reward. The same conclusion must hold for Haney's experiment. 
The experimental group already learned the maze to a great extent 
Prior to the introduction of reward." The last sentence is precisely 
correct. But Maltzman fails to recognize the point of Haney's experi- 
ment. The principal issue in these experiments was whether learning 
could occur under non-reward conditions. Maltzman forcefully con- 
cedes that it may. A significant difference, overlooked by Maltzman, 
between Reynolds’ experiment and that of Haney is that in the former 
the previous maze experience was accompanied by reward. 

Contrary to the impression created by Maltzman the commonly 
accepted test of latent learning in type II experiments is not Blodgett's 
Set of criteria. The selection of the latter to evaluate these experiments 
might with some justification be termed an arbitrary selection made on 
the grounds that it will provide results least damaging to reinforcement 
theory. Maltzman does point to a difficulty, however, which is this: 
*ven granting that the experimental animals in the Haney and Daub 
experiments learned without reward, why should not this knowledge 
of "what leads to what” remain latent on the first rewarded trial? 

€cent experiments by MacCorquodale and Meehl (12) suggest the 
answer. These investigators have confirmed the fact that rats after 


rief exploratory sessions in a maze may exhibit a tendency to avoid 
lable anywhere in the maze. 


culs even though no incentive is avai : e 
ince we do not know the nature of the drive operating, these experi- 
ments do not unambiguously demonstrate that any drive-reduction 
or reinforcement) was present during such trials. However, they sug- 
gest that the experimental animals of Haney and Daub may well have 
Es “reason” to display their knowledge on the first te NE 
M ‘umption made in the Blodgett design 1s that one can contro us i- 
pon by manipulation of the incentives. However, whenever i 
E. Other important sources of motivation present, as seems in eee 
the present experiments, one may question the control achieve 
rà Contrasting “food” and ‘‘no food" trials, and therefore the EENE 
x. of Blodgett’s criteria. The statistical comparison" prénom 
then and Daub, on the other hand, unequivocally demonstrate e 
€ experimental animals, which explored the maze» showed Cat e 
Superiority over the control animals in learning the maze. tme TA 
take this as a demonstration of a latent learning which was not manites 


in : 
e pre- f these animals. ' ; 
Pre-test performance o plified the task of interpretation by 


. 2. Mal eatly sim a 
‘iting his Miedo ed "i results of only five of the latent learning 
SXperiments, His proposed remedy in terms of habituation processes, 
nfor tunately odd not rest upon any clear support even im the trun- 
Cated Tetultss For example, the suggested interpretation supposes 
that theté-occurs during the ‘no food” trials an extinction of responses 
"compatible with the correct responses of the training series. But 
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this is clearly not consistent with the results of Herb's experiment. 
The responses which underwent extinction in this experiment were 
the finally-to-be-rewarded responses; furthermore, responses incompatt- 
ble with these were increasing in frequency during the “no food” trials. 
Finally, it is not clear how the postulated differential extinction (habitu- 
ation) occurs. It might possibly occur through differential renit 
ment. However, no source of reinforcement during the “no foo 
trials, or during the exploratory periods, has been identified, nor he 
any alleged source of reinforcement been shown to be actually presen 
and active in the unrewarded trials of these experiments (1, 2, 3, 5 
18, 23, 26). It is therefore gratuitous to argue that these results have 
been shown to be interpretable within the framework of Hull an 
Spence's reinforcement theory of behavior. 
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CORRECTION 


A. RABIN AND W. GUERTIN 
Michigan State College 


in In our paper entitled 


"Research with the Wechsler-Bellevue Test" 
the May, 1951 issue of Psychological Bulletin reference was made to 


r. Kutash's research report (Reference No. 85). At the time that this 


S 
tudy appeared 


S H EDI . 
on to individuals who are in t 
Us to refer to his article with s 


Mg that of age. 


necessi it WHO of considerable imp 

ania for caution in interchanging the Stanf 

"o ue tests. Through this paper as we 

as 1ronological age in connection wit 
maturity has become recognized. 

At the time of the writing of this review 


e “ye * 
?mparability of the Stanford-Binet an 1 
he presenescent period of life. 


uch phrases as 


je "uncontrolled age factor." This presented D 
Men e light and we hereby reco 
Co ing this review. Actually, Dr. 
Control of all relevant variables which were u 


ortance in showing the 
ord-Binet and Wechsler- 
ll as others the importance of 
h allowances for deterioration 


our emphasis was on the 
d Wechsler-Bellevue with re- 
This 
“did not control age" 
r. Kutash's work in an 


mmend that this be kept in mind in 


Kutash’s work showed a careful 
nder consideration includ- 
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Why, after all, should we bother with all the ideas any one man has 
when many of them are undoubtedly bad? Secondly, why is it that 
Bronfenbrenner finds a brief clinical analysis of the man so useful r 
understanding his theory? Thus he discovers the genesis of Ranks 
ideas in his relationship to Freud, of Freud's ideas in his relationship 
to his father, etc. This gives one the queer, and rather shocking, impres 
sion that a personality theory is a kind of gigantic projective system: 
And in fact this seems to be the case so long at least as we do not have 
data—‘‘autochthonous”’ empirical data—which minimize the relative 
importance of the internal, personal determinants of such scientific 
belief systems. J 
Therefore, while I find Bronfenbrenner's analysis historically fasc 
nating, the most important and interesting parts of this book for me 
are those written by men about their own research data. The capacity | 
of men to invent new "symbol systems" or connotative theories ha$ 
always seemed to me so infinite that new ones leave me a little CO 
(as does Cameron's in the present book), unless they are closely tied t? 
actual experimental data. Nowhere is the contrast I am trying to mak? 
clearer than in Klein's chapter which reflects remarkably divided loyal 
ties. In the first part of it, he revolts against all sorts of tradition? 
psychological concepts, such as the nomothetic approach in gener? 
or such commonplace terms as “traits” and “habits” in particular 
Thus he wants to replace a term like “perceptual trait" with "matter 0 
course avenues" or “perceptual Anschauungen.” He rejects the classic? 


: : apro : i 
is so loaded with new words and distinctions that one might at th 
point classify him with the "connotative" theorists who seem to 


of having one foot in the "clinical camp," where personality conceP., 
are still rather like “projective” products, and another foot in the e 
perimentalist camp where they are based more firmly on exter") 
empirical facts. Perhaps only in Bruner’s stimulating chapter is the 
evidence of a genuine synthesis of the contributions of both viewp9l^ t 
into a tentative theory which avoids the "blindness" of the empiri” 
on the one hand and the "projections" of the clinician on the other- 
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Another general impression of the book is that many of the chapters 
represent useful condensations by the authors of longer books. Thus, 
Morgan summarizes some of the most important ideas in Morgan and 
Stellar; Beach abstracts from his recent book written in collaboration 
With Ford; Korzybski writes entertainingly about ideas that he has 
treated extensively elsewhere and manages in the process to display 
many of the bad language habits he so passionately objects to. Rogers, 
Cameron, and J. G. Miller likewise contribute condensations of longer 
Works. In a somewhat different class are the condensations of future 
Works which we will await with heightened interest from Bruner and 
from Frenkel-Brunswik. Finally, there are useful summaries of research 
Conducted by others—such as Hilgard's discussion of the Ames’ demon- 
Strations and Dennis's extremely valuable summary of Piaget's re- 
Search on children's ideas. Thus one can readily imagine using the book 
as the basis for a seminar or as the starting point for more detailed dis- 
cussion of original works. 

Finally, the book has a good index which, if properly used by 
Students or in seminars, should aid in producing discussion and even 
integration of the differing viewpoints presented. Take the Rorschach, 
‘Or example. If you look up the references under this heading in the 
index, you will find Dennis castigating psychologists quite properly for 
accepting without question the fact that a color response to an inkblot 
Means something about emotion when the evidence supporting the as- 
Sociation is scarcely better than that for connecting red hair with 
‘motion, Klein going behind the Rorschach to the "perceptual atti- 
tudes” which produce responses to it, and Elsa Frenkel-Brunswik dis- 
cussing the place of Rorschach in the historical development of the 
umm of personality. The index will also show up some interesting 
rer adictions, as, for example, under "Frequency" where there is a 

erence to Bruner asserting that an hypothesis will be stronger the 
eg frequently it has been confirmed and another to Hilgard arguing 

Nat this is not always true. The student can learn much in the course 

Tesolving such a disagreement (which in this instance is more ap- 
Parent than real). In short, the book contains many new and interesting 
d as presented by some of the best psychologists in the —€— to- 
ae and should provide an excellent basis in its very variety exe a 

9nsistency for serious discussion and theorizing for a number of years 


9 come, 
Davip C. MCCLELLAND. 


Wesleyan University. 
Pop, C. S., & Beach, F. A. Patterns of sexual behavior. 
Harper, 1951, Pp. viii+307. $4.50. B 
ionary perspective. In writing 


Here i X 1 and evoluti 
3 book, Ford ER cat have accomplished a difficult task. In one 


New York: 


thi 
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brief volume, they have summarized the major facts of mammalian : 
sexual behavior, have laid the groundwork for future scientific studies Í 
and theories of sexual behavior, and have spelled out what the layman 
ought to know about sex. No student of behavior, comparative of 
physiological, social or abnormal, ought to overlook this work. No 
person, married or about to get married, should miss reading it. 

Do not let the clear and simple writing of these authors make you 
believe that their book is lightweight or shallow. Although it is not 
peppered with references, it is a well-documented volume. It is ue 
with the utmost scientific caution. Yet it offers interpretation. Bes 
of all, it has a point which the scientist as well as the layman needs to 
learn: how to be objective about sexual behavior without depending 
only on cold, mass statistics. 

The main scientific problem that Ford and Beach face is to deter- 
mine which aspects of man’s sexual behavior are the product of experi 
ence and training and which are determined by his physiological mak 
up. To accomplish this end, the authors evaluate sexual behavior K 
American society from the cross-cultural and comparative or evolu 
tionary points of view. Practices and customs in 190 cultures are A 
viewed. Studies of more than thirty species of mammals from the shre 
through the chimpanzee are presented. In addition are included dire 
experimental investigations of the roles of physiological mechanis™ 
and the learning Process in sexual behavior, ide 

These four approaches in the analysis of sexual behavior prov! E. 
excellent criteria for the evaluation and understanding of sexual pra 
tices and attitudes in American culture. In simplest terms, they amou n 
to this: (a) Any practice that is widespread among the different cultura 
and also appears in lower mammals, particularly the subhuman s 


| 


learning. When they apply these criteria, Ford and Beach follow 
simple formula, 


scan 

1. They take up the occurrence of the type of sexual behavior in America 
society and the prevalent attitude toward it, A good example is their treat™ 

of homosexual behavior. ac 

2. They examine other cultures Which have different attitudes and Prey 

tices in regard to the behavior in question. In the case of homosexuality, * 


H . i at? 
3. They review the evidence on Subhuman primates and subprim js ! 
mammals. Here they find that homosexual behavior does occur, that mam the 
are basically bisexual, and that which pattern comes out depends upo”. de 7 


nature of the immediate stimulation and, possibly, the past experience O 
individual. 
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| pemi the direct physiological evidence that the behavior is 
Eire deri Jh he genetic makeup of the individual. In the case of homosexu- 
ue f A hat male and female hormones do not induce masculine and 
Geceatin ehavior, but rather simply excite the organism to either pattern 
E T upon other circumstances. 
CIE. esi ad studies designed to get at the role of learning. As far as 
E s is concerned, they can show that rearing rats in isolation or 
S omperad t = not alter the incidence of homosexuality and heterosexuality 
irte d hat is found in rats reared in cohabitation. Some evidence 
tnt fe à 2 monkeys that are social outcasts may develop homosexuality, 
lén oen s true that dominant males that have ready access to females 
^ oed homosexuality in addition to heterosexual copulation. 
In this a: of males and females of all species and cultures are made. 
Ü slt of ehe: it is found that overt homosexual acts are much more prevalent 
T Te Wie cases in the male than they are in the female. 

a a oprana approach is also utilized. Here it is shown that 
bath aaa] y ia es much more universally in immature organisms among 
species, s and men than it does in the sexually mature members of the 
bite ally in their analysis, the authors offer an interpretation of the 
& nafüral 2 er consideration. For homosexual behavior, they say that it is 
mammals ype of sexual expression, dependent fundamentally on the fact that 
to be Ru ME man, have the kind of nervous systems which permit them 
many of ihe by masculine and feminine types of stimulation and to execute 
i e components of both masculine and feminine mating patterns. It 


is cle m e ; 
ar that hormonal abnormalities are not typically at the basis of homo- 


Sexuali . x 
lity, but that either hormone can serve to excite both patterns. Homo- 
ure organisms, but the typi- 


se 
Cal peu) beoir most commonly in sexually immat 4 
Sexual c, Hu for mature individuals among all animals and all cultures 1s hetero- 
Probab] lee The decrease in homosexuality in the mature animal is 
ode, A argely the result of the competition offered by the heterosexual 
Or viole i humans, there is also the fact that many societies discourage 
ecause of, oppose homosexuality in the early training of the individual. 
Sexualit ol man's tremendous capacity for learning and symbolism, his homo- 
Med may differ from that of the lower forms. For example, completed 
OWer lation or the use of penis substitutes are probably impossible among 
only pees and occur only rarely in the great apes- It is also true that 
Sexualit ong humans is there any noteworthy incidence of cases where homo- 

Y is more or less permanently preferred to heterosexual behavior. 


see authors make the same kind of complete analysis of other as- 
S of sexual behavior: ways of attracting mates, the nature of fore- 

lation, the positions and techniques 
logical circumstances under which 
nd multiple sexual 


ith other species. Each 


e . . 
b development of sexual behavior in t» 
€n sexual behavior and feminine fertility 
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importance of hormones and central nervous mechanisms in the con- 
trol of sexual behavior. An introductory chapter discusses the nature 
and limitations of the task undertaken in the book, and the final chapter 
is a good summary, viewing human sexual behavior in perspective. 
A good glossary is included at the end of the book. . ; 

A number of important generalizations are made in the final chapte. 
as well as elsewhere throughout the book. 

1. Changes have taken place in evolution which have released the primates, 
especially man, from strict hormonal control of sexual behavior, 


by learning. fhis 
3. Certain aspects of man’s sexual behavior are clearly the results o it 

mammalian heritage: sexual play in childhood, masturbation, homoseyaaun 

and many aspects of sexual foreplay, including mutual manipulation of t 


Cage s 4 3 cul- 
to all men. For example, while incest taboo is almost universal in human id 
tures, there is no good evidence for it among animals, and there are few S loi 
biological indications against it. The authors suggest that incest regulation 


free from the dangers of sexual jealousies and conflicts. d only 
5. It is amply clear that many of the sexual practices of man, foun 


excellent example of What these approaches can offer in other areas d 
human behavior as well as in the area of sexual behavior, But as e^ 
authors point out, it is only a Start, really a primer. Much remains 
be done, but the groundwork has been laid. 


ELIOT STELLAR: 
The Johns Hopkins University. 


Morgan, CLIFFORD T, & STELLAR, ELIOT. Physiological psycholo 
(2nd Ed.). New York: McGraw-Hill, 1950. Pp. ix+609. $5. 


of 
The authors of this edition have produced à distinguished success 


aa : : cd 
to the original. Its Coverage is broad, and for a technical Dop fo 
reading style simple. In general, accuracy has not been sacrifice 3 


2 


NS. m 
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mental findings. Theoretical speculations (including those developed 
previously by the senior author) have been sharply reduced. A good 
deal of the psychophysical material has been omitted. The treatment 
of motor functions, color vision, and learning has been extended. 

It would be easy to disagree with the authors on their choice and 
organization of the material. That there is room for disagreement is 
attributable to the breadth of the field, forcing selection on those who 
are courageous enough to undertake the task of presenting an objective 
and balanced overview of physiological psychology. The authors have 

een highly (but not uniformly) successful in accomplishing this task. 
Weakness arises out of the contradiction between their avowed main 
Interest as the study of man (p. 502) and a heavy emphasis on the re- 
Sults of experiments on lower animals (in the interest of objectivity). 
he growth of knowledge about the main object of interest, the human 
Organism, is thereby deferred by a preoccupation with organisms on 
Which Psychological data as intervening variables are extremely diffi- 
cult to Study. As a consequence, the “givens” are usually some struc- 
tural insult followed by a limited description of affected behavior. The 
in-betweens” are neglected. The temptation is strong (and frequently 
not resisted) to fill the void with overaged reductionist assumptions. 
. The reader is often led to believe that behavior modification result- 
Ing from brain extirpation means that the part extirpated is responsible 
Or the particular behavior. If this logic were applied to the optic 
Chiasm we should consider it responsible for vision! Obviously many 
other Structures, and experiences as well, participate in making visually 
“pendent behavior and experience possible. Because the authors 
Imit the description of behavior when discussing correlated physiologi- 
cal Events, the reader is permitted to infer that the control or responsi- 
lity for direction of an activity belongs to these events. Note, for 
«ample, the uncritical use of the words “control,” “executive function, 
responsible,” among others, in the following quotations: 
s The central nuclei of these nerves (III, IV, and VIth cranial) make up an 
™Portant center for the control of eye movements. . . . (p. 24). 
timary control of autonomic functions is vested in the hypothalamus 


“ i he cranial 

This (the corticobulbar tract) serves the motor nuclei... ut t dime 

rorves that control movements of the eyes, face, lips, tongue and vo 
3). 


mei it is fair to conclude that area 4 is the principal executive center for 
9tor coordination (p. 329). . 

Do the authors mean, for example, that the ag per n "a 

“ranial nerves direct the movement of the eyes, face, lips, etc.? Or do 


€Y mean that these nuclei are among the structures and experiences 


Which m iviti f th organs possible? 
ake all he activities of these org: S 
Consider ie 1 ecient "We must ultimately understand 
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nest building in terms of thermal changes on the nervous system" 
(p. 414). Apparently the authors do not mean by "ultimate under- 
standing" a complete description of all of the processes involved in 
this activity but rather they imply a hope that some day it will be 
possible to demonstrate that thermal changes in the nervous system 
trigger nest building. J 

Similarly, summarizing the results of Krechevsky’s work on brain 
mechanisms and hypotheses in rats they state: “a cortical area 
corresponding fairly exactly with the striate (visual) area was respon- 
sible for the visual hypothesis” (p. 492). Is the production of visua 
hypotheses in rats a unitary Psychological function emanating from the 
striate area or is the presence of the striate area critical for this func- 
tion? 


part from disagreement with the authors on these theor etical 
issues, the reviewer believes this edition is superbly well done. 
Josepu E. BARMACK- 
The City College of New York. 


BARTLEY, S. Howarp. Beginning experimental Psychology. New York: 
McGraw-Hill, 1950. Pp. viii--483. $4.00. 


This is another of the recent books aimed at an undergraduate cours? 
in experimental Psychology. In particular this is a beginning book abou" 
experimental Psychology for use in a lecture course without accompany 
ing laboratory. Ag stated by the author, “Although laboratory WO 
is indispensable at an early stage of your training, your first introductio j 


. . n« 
application of controls, and the Very essence of scientific observatio e 
Without a laboratory course in which the student can apply th 


- 
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Principles, however, a course in experimental psychology can become 
merely another subject-matter course about experimental psychology. 

The author gives four characteristics of his book. Each of these 
Will be discussed in turn. 


1. “Short enough to be covered in one quarter or one semester." There are 48 
short chapters, each of single assignment length. In most chapters one or two 
typical experiments are presented in detail although some chapters follow the 
typical textbook form. Review questions for the student are found at the 
end of each chapter. Although the book is designed for a semester course, 
Some doubling up of assignments would be necessary to fit forty-eight sessions 
Into a typical semester with three meetings per week. 

2. "Dealing with principles by way of illustration rather than being a com- 
dendium of the findings of experimentation." Because of the arrangement into 
Many short chapters the student is presented with a kaleidoscope of experi- 
Mentation and methodological detail. For the beginning student the signifi- 
Cance of these details may be lost unless he can be made to see the relevance, 
not only of the details of the experiment but also of the particular experiment, 
to Psychological knowledge and theory in general. In some of these chapters 
there is à dearth of such background material. On the other hand, some, 
Jiki Chapter 41 on “The Social Basis of Perception,” are well done in this 

espect, 

Certain of the experiments are rather complex in design and indecisive in 
outcome, The author does not always make clear the steps by which certain 
Beneral theoretical statements are derived from experimental particulars. For 
example, the following is one of the conclusions of the chapter on configura- 
tional learning in. the goldfish. “Perkins also saw in the behavior of the fish 
the exemplification of the 'law of least action.’” This is the first mention of the 
X anywhere in the text. There is no further statement or elucidation of the 
4 except for a footnote as follows: “You as a student of experimental psy- 
chology, will do well to look into the concepts of least action, maximum work, 
Ste., formulated by Wheeler. They are given in his textbook, The Science of 

Y 


SYchology,” . 
hy, s. “Representing all the major areas in psychology rather p Sd ELA 
° which happen to be the central interest of the author." By this 


t doubtedly refers to the somewhat broader n: peas meee 
© traditi n . In addition 
Hi ry tional texts on pene c hophysical Methods, The 


Story, xperimentation, Psyc ? 
soad F Td: pres mcm ie Physiological Psychology, e 
arpea BEY, Learning and Memory and Pete eal Tuch 
far five sections covering, respectively, Socia (eae, hol 
°8Y; Child Psychology, Clinical Psychology, and Industrial Psychology. 
Mate, “D sened QU the assignments may follow the natural divisions z * 
aterial,» It will be noted that the section headings sometimes are subjec 
Hotter headings sometimes method headings, sometimes fields of ee on 
‘ence the material in certain chapters cuts across subject-matter headings, 
p ving the book a “cut up" arrangement. Experiments on learning may be 
ound in the section on Physiological Psychology, on Comparative Psychology, 
9r on Learning and Memory itself. Studies of Perception may be found under 
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Social Psychology or the Broad Features of Sensory Experience. No clear 
organization is apparent in the succession of section headings or chapters. 


The particular experiments chosen for each of the chapters are 
somewhat unusual. Although certain of the more typical experiments 
are represented, there are others that are not commonly included in 
textbooks. As a result, beginning students using this book are likely t9 
be less well grounded on certain of the more classical experiments. 

The author has written the book with the laudable aim of showing 
that experimentation is not "mere data collection" as the beginning 
student often thinks. He tries to alert the student to the derivation E. 
principles from experiment by “an extended description of exemplary 
investigations from the several main divisions of psychology." Reader 
may take exception to the author's selections both of the main divisio” ' 
and particular experiments. The diversity of material, lack of a cleat 
organization and wealth of methodological detail may hamper the 
fulfillment of the author's aim. 


CARL PFAFFMAN: 
Brown University. 


Buczrskr, B. R. A first course in experimental psychology. New York! 
Holt, 1951. $3.50. 


When the student begins laboratory work in psychology, he usually 
gets his directions from one book and studies experimental psycholog 


from another. Bugelski's book serves both purposes, thereby achiev 
a 


pt 


an integration that is often lacking. The chapter on vision illustr 
the plan. Before introducing three experiments, the blind spot, ded 
Perception, and color mixture, the author devotes 13 pages to Jof 
stimuli for vision, the size, strength and quality of visual stimuli, ne 1 
names and wavelengths, and a list of variables in visual experimentat! ut 


The author cannot say much about vision in 13 pages, to be sure: $i 


what he says helps the student do his work, gives him some te” Jj 


Í 
| 


principles and, particularly, some information about experimen js 
methods and their limitations. The student could get along with t 
book alone, though references to standard sources are mentioncC'. ye 
There are 27 experiments, including three on psychophysics ^ of 
on sensory processes, three labelled motivation, five on learning, tW° js 


problem solving, and three labelled emotional behavior. Every ge 
worth while. According to the introduction, each experiment ‘‘has W^ 


chosen to teach at least one new technique, control, or proce ne 
feature." The directions seem quite easy to follow; apparently 

have been developed and revised in the au i Jj 

I thor's classes. m? 

Most of the experiments can be done with the facilities of S Uf 


laboratories, but some require more elaborate apparatus. Ingen” d j| 
a 


construction suggestions and schematic drawings are included 
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Bugelski recommends that the students make their own apparatus. 
i While this plan has certain advantages, it is not as inexpensive as it 
seems, if the instructor’s time and the life of the apparatus are included 
in the accounting. Furthermore, the students will compare the home- 
| made apparatus they see in psychological laboratories with the standard 
equipment they see in other laboratories. 

The author states in his preface that he makes no attempt to con- 
ceal his biases. The sophisticated reader will agree, though the students 
may not catch on. Bugelski rejects meaningful learning material (p. 
324), visceral signs of emotion (p. 368), personality as a whole, (p. 
390), ego involvement (pp. 391-393), and so on. He prefers experiments 
that fit easily into the S-R framework. This book is not intended to 
: “Ncourage students to devise experiments in social or applied psychol- 
" 98y. And in the last chapter the author goes out of his way to state 

Why some problems are neither studied nor solved." Fortunately, 

Most students will skip this chapter, but those who read it will get a 
Strangely limited notion of science. The truth is that scientists have 
always been solving problems that other scientists told them to avoid. 
And some students who are introduced to experimental psychology by 
this book may later find experimental answers for questions that the 
author tells them not to ask. 
l'he style is chatty and informal. It should be easy to study. But 
- the informality permits the author occasionally to make parenthetical 
Comments that he probably would not make as straightforward sen- 
tences. For example, the parenthetical definition of MA on page 74 
'S actually wrong. And there are many passing digs at psychologists 
Who do not follow the path of modern behaviorism. But these are minor 
annoyances, Looking at it from the student's point of view and pres 
2 the author the standard number of pet peeves, this bonke afers 
n unusually convenient, reasonably accurate introduction to experi- 


ental m , 
ethodology. Donatp M. JOHNSON. 


Michigan State College. 


Mureny, GARDNER. An introduction to psychology. 
1951. Pp, xvii+ 583. $4.25. oe 
The primary motivation of the typical student of beginning psy- 

chology is to increase his understanding of people. Sometimes bis n 

*ctively smother this original interest, in an urgent po omms I 

&OVe that scientific experiments have been done by psychologists. 

Metimes instead we cater to his desires by concocting an Et. 
ourse in mental hygiene or arranging a sort of group-counse ing situa- 
lon, But Serie there is a more mutually satisfactory solution. 

i erhaps it is possible to present the facts and principles of psychology 
a unified and consistent fashion, but with attention still centered 


New York: Harper, 
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A, 
upon the living, acting individual. This is the orientation of Murphys 
Introduction. | A 

It is not to be inferred that Professor Murphy has striven to rece i 
cile the divergent pedagogical aims through a lukewarm compromi 
His general psychology is quite systematic, the logical extension o 
viewpoint underlying his 1947 Personality, and labelled fairly by Sc 
term '"'personalistic." The very characteristics which make the pos! "m 
meaningful to the systematist are intended to infuse it with vita d 
for the student. (Unhappily, they may at the same time make the te 
book unacceptable to those with differing theoretical predilection’ 

It may be said, first of all, that Murphy's chief objective is to a 
scribe the actions of the whole person, rather than discuss a success! 
of discrete topics of traditional psychology. This is in turn reflect? 
both by the major emphases running through the book and by the fof 
of presentation. 


rn's 


1. A recurring theme is the wholeness of the organism, the ceaseless int 
play of all parts and functions, the inseparability of those abstracted we 
too often segregated in independent chapters. In the beginning, the e teh 
of a cell's development depends upon its relation to other cells; much i u 
and more complexly, the behavior patterns commonly called persons e 
are influenced by the organism's needs and by his perceptual skills, functo 
themselves of extended growth and spiraling sequences of learning. / full 
on. If this general principle is not startlingly new, at least it is more fait 
kept before the student here than in the conventional textbook. 

2. A complementary emphasis is upon the notion of individuality. E 
is constantly adduced for the uniqueness, as well as for the continuin 
of each person's patterns of characteristics. ine 

3. A central place is also given to the socially and culturally determ 
"self"—the role in which one perceives himself. 


vident? 
g flu% 


en 
By these devices, it is hoped, the reader will be helped to cone d 


trate upon a person's acting in a certain manner rather than upon § 
cold abstractions as perception or imagination. jz% 
The major goal of the book is supported admirably by the organ the 
tion and style adopted. While there are 30 chapters, with many C ing 
usual titles, there are no really isolated sections, few paragraph head! ou 
no clear breaks in the subject matter. Rather, there is a contin c 
story about behavior, told almost in essay form. The writer has ; "n 
preoccupation with detailed descriptions of experiments Or A o 
enumerations of behavioral phenomena. When an observatio pe 
principle illuminates the point under consideration, it is stated, 1? po 
than being saved to fill its own niche in a fixed outline. Unless an € "m 
ration of the principle is clearly relevant to the developing theme: 28 
stated quite baldly, with the reference simply noted in one of 
odd footnotes. E 
While this form and content will seem to some instructors tO fu^ yi 
a very satisfactory foundation in psychology, a few criticisms m 


ki ; 
„kind of observation acceptable to mod 


| 
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oe Many of these very points, incidentally, will be interpreted 
y some to be strong points rather than weaknesses. 


T Er is too little consideration of the scientific method in general and 
^s perimental paradigm in particular. 

EU methodology and findings of psychology are inadequately cov- 

The et riting is less tightly packed with technical material than it might be. 

the fi may be easy reading, but the responsibility for truly representing 

eld remains unfulfilled. 

1 3. Evidence is often cited too tersely, 

Pparent. 

bu An oversimplified picture sometimes resu 
"riu data and theoretical positions. 

. The many literary allusions might falsely be taken to represent the 
rast odern psychology, rather than serving 
d n. interest-getters and mnemonic devices. 
fined ere are a few social references so presente 

avor of propaganda. 


with the needed controls not at all 


Its from failure to state con- 


d as to have almost the 


Whether these items will balance favorably or unfavorably, one 
In an effort to soften 


ho pate car be commended with confidence. 
i ce has scientific tome by "applying psychology,” certain dle 
an aid textbook writers have resorted to insipid illustrations from 
Vernaeular. 7 collegian's life and self-conscious attempts to write in the 
only an ar. These all too seldom come off, and generally turn out to be 

apri embarrassment to both teacher and student. Murphy has the 
e Aa of writing informally and at the same tıme unobtrusively, 
Spect, 4 eing sophomoric, trifling, or overly undignified. In this re- 
Writer n Introduction to Psychology may serve as proof to future 
oth b, that one need not be pricked in uncomfortable succession by 

orns of the style dilemma. Nor, in fact, by either horn. 
; FRANK W. FINGER. 

University of Virginia. 
G 

^RRETT, Henry E. Psychology. New York: American Book Co., 


1950, Pp. ix4-323. $3.00. 
s written a book 


Or Consistent with his purpose, Professor Garrett ha à 
and wy general student "who is not planning to major 19 psychology, 
w ychology may begin and end 


-q Whose acquai vith academic ps 
ae the Rowe cease (p. VJ- The fundamental ideas, facts, 
in t Principles of traditional psychology are presented and interpreted 

ity of the familiar experiences of college students. We recognize 

he ifficult task of such a presentation, avoiding the easy drift toward 
the Static summaries of psychological experiments and theories or to 

Social and moral preachments no matter how vital these issues 
€ to the instructor personally" (p. vi). Perhaps the over-all text 


Wo ak 
Uld be more attractive and interesting reading if the author had not 
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remained so religiously close to the classical topics and evidence of. 
general psychology. The lonely one-page treatment of ‘Tasting and ` 
Smelling” contributes little to the main theme of the chapter on ‘Pet 
ception and Observing,” which in turn almost ignores the highly stimu- 
lating (at least to the student) recent research on perceptual dynamics | 
and phenomenology. 

The nine chapter headings illustrate the traditional coverage: 
What Psychology is About; Heredity and Growth; Motivation an 
Adjustment; Perception and Observation; Learning: Principles an 
Methods; Learning and Studying Effectively; Intelligence; Individua 
Differences and Aptitudes; Personality. Following each chapter are the 
usual "Questions and topics for discussion." The author has done 4 
superior job in presenting questions which require the student to draw 
the implications and applications of the principles developed in the 
chapter. 

It is difficult to be briefly systematic and the author chose to cuf 
tail discussion of several topics (emotions, sensory processes, thinking 
and social factors in personality, etc.). A two-page treatment of emo 
tions, for example, is presented under the heading of "'Psychologic? 
Motives," and except for the heading, practically no attempt is ma 
to show the systematic importance of emotions in human experienc? 
and behavior. Chapters dealing with personality deviations, inter 
personal relations, and statistics are purposefully omitted since they 
are believed to belong more appropriately to specific follow-up course 
Learning, however, is extensively treated in two complete chapters 

The one-course psychology student for whom this book was writte? 
will have the opportunity to learn the basic contributions of scienti 
general psychology. This material is presented in an honest and, va 
believe, successful attempt to make it meaningful and useful. he 
323 pages in the text represent the short end of the psychology t€* 
book spectrum. Some of the color we have seen in recent beginn!” 
texts has been omitted and it is quite possible that if read in the eve?!” 
the material would sometimes appear rather gray. We are, howeVo; 
pleased to note that this well-known author did not sacrifice a “solid 
psychology for popular demand. 


ee Peres 


BR ceu 
ee oe 


S. C. En1cksEN 
Vanderbilt University. 


Pronxo, N. H., & Bow zs, J. W., Jn. Empirical foundations af pj 
chology. New York: Rinehart, 1951. Pp. xvi4-464. $3.75. 


"The primary motivation toward assembling the works include 
here," say the authors, ‘‘was a sensitivity to writings that they be P un a 
presage a revolution in the field of psychology comparable to the BY. 
steinian one in physics." Presumably, then, the selections include 
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, oni epa eres their own, some rewritten from the works of others— 
e r inger of an "age of psychology." The chief aim, they 
ee bue me m : provoke the student to think about fundamental 
T id psyc hology which have often been treated complacently 
iie deus The selections are intended to serve as ‘‘whet- 
ier gainst which the student may sharpen his own intellectual 
WM s enthusiastically along by spiralling promises, his appetite 
Fibra rap by assertions that the seasoning of the present psy- 
[een pes is attained largely by empirical or operational material 
iom g oth man's and nature's experiments), the reader hastens 

he hors d'oeuvre of the preface to the pièce de résistance which the 


,, authors claim to have assembled. 
ý SEN iat does he find to appease his stimulated hunger? The con- 
fite the € book, organized under the major topic headings given below, 

the Pes oh of the orthodox textbook and in that sense facilitates use of 
velon tf Kas parallel supplementary reading. The sub-topics used to de- 

bet - main topics represent careful cullings of unusual material from 
riesen sources and often provide uncommon insights into common 
litas mena less well treated in conventional texts. In many instances 
isi sub-topics involve accounts of experiments which in standard 

| wis receive only brief mention (or none at all). For the beginning 
E us es it may be that the key to intellectual stimulation comes from 
ch detailed presentation of experimental work. 
Asan example of selections, the section on Social Behavior contains 


Such items as (a) The social psychological response; (b) Culture, (c) 
d fashion: White man's fashions, 


Food: The story of coffee, (d) Dress an 
(f) Voodoo death, (g) Sexual be- 


(e) Superstitions of school children, j 
Itural factors in gesture, (i) Folie à deux, 


) Idiosyncratic behavior. 

tished with the material presented, the 
tionale to account for the 
emphasis, and particularly 
e topics are arranged. 
rs to govern the order 
f learning are covered 


1 


yo and social level, (+) Cu 
ontingential responses, (k 
de ‘ough reasonably well sa 
choices , nevertheless wishes for some ra 
Or s S made, the omissions, the varying 

t ome insight into the sequence in which th 
of er the first five sections very little logic appea 


in the remainder. For instance; the phenomena o, 
Section 15, the next to the last, while compelling arguments would 


du its appearance much earlier as à basis and explanation for much 
cl, € material presented before this section but dependent upon it for 
wi fication. The authors may have anticipated this critical comment 
bie they remark in the preface that no attempt had been made to 

1 emble a systematic text and, further, that the aim was to bring 

geether scattered nuggets from psychological literature." Nuggets, 
ont h Pearls on a string, may increase in value if properly related to each 
€r. And the psychologist, like any other scientist, is interested in 


related facts. 


wu) 
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Reaction to the book is determined perhaps less by the material 
per se than by its failure to satisfy the expectations aroused. The heady 
assertion that the works assembled here ‘presage a revolution in the fiel 
of psychology comparable to the Einsteinian one in physics” can be ac 
cepted only if one (a) underestimates Einstein's contributions, an 
(b) overestimates the efforts of Pronko and Bowles. Few psychologists 
will wish to do so. The book is a good illustration of the disappointmen! 
that can result when an otherwise acceptable product is oversold. The 
work has merit and deserves an audience—but not a place of honor # 
the Einsteinian hall of fame. 

GEORGE F. J. LEHNER: 

University of California, Los Angeles. 


ARNOLD, WILHELM. Das Raumerlebnis in Naturwissenschaft und 
Erkenntnistheorie. (The experience of space in natural science 2? 
epistemology.) Nürnberg: Sebaldus-Verlag, 1949. Pp. 176. 


About one-fourth of this monograph is devoted to a historic? 
theoretical survey of the problem of space perception. This is follow® 
by the description of a new device for testing and measuring acu! » 
of stereoscopic vision. The apparatus is in a way an extension and modi 
fication of the one used by Helmholtz in the experiment where thr? 
vertical needles are placed in a plane perpendicular to the line of visio” 
By moving the middle needle out of the plane and towards or away ra 
the observer one is able to determine the threshold values of deP 
perception. The author's apparatus uses a stereoscope with two E 
of three threads in a plane perpendicular to the line of vision. In thi 
device the threads remain in the same plane and perception of deri 
is achieved through binocular parallax by moving one of the mi n 
threads laterally. It is now also possible to permit the observer to 10" 
the middle thread in the other set until all three threads are again P! 
ceived as lying in the same plane. The chief advantage of this devi" 
lies in the absence of additional cues of depth perception which m8 
be added if a thread is moved closer towards the observer or away ff? 
him. Proper measuring devices permit quantitative observations: , 

The rest of the monograph contains a report of readings obta” 
at the Psychological Institute of the University of Munich and 2 d 
cussion of the practical value of the new apparatus. It is suggest, 
that among other things it might be used for training in depth percepts, 
and for the determination of individual differences in acuity of dep a 
perception which play a role in certain professions and in pilotin% 
plane. 

There are 80 general references to the experience of space taken 
the fields of philosophy, psychology, esthetics and physics; an 
specific references to binocular depth perception. 

KARL F. MuENzINGER 


ned 


m 
O: 
y 


University of Colorado. 
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CATTELL, RAYM i actua. 
, Raymonp B. Personality: A systematic. theoretical and 

3 j t 
study. New York: McGraw-Hill, 1950. Pp. xii 4-689. id es 


mE this book in the author's words is “to treat personality 
vEvabislose A scientific standards asare maintained in experimental 
cal "m uai de nc T integrate it with research and systematic psychologi- 
Sikithe e. eli his f a very ambitious aim since as the author points 
are panes heses w hich at present have a close relationship to facts 
wanton peda S nR It is offered as an antidote to the “rank and 
ies a n E a schools' more interested in the social pomp of an 
statement E pi than ina sober desire for truth,” a chin-leading 
Staci - xps which itself has systematic theoretical aims. 
Pai a t h the definition of personality as "that which permits a 
that ded what a person will do in a given situation” and the truism 
E ona ific advance depends upon exact measurement and exact 
Aum iecur i gene upon exact description, the early chapters deal 
cussion of zi description and measurement. They include a dis- 
betition Be evices for obtaining personality data—life history and 
technion ratings, self-inventories and tests; a discussion of various 
tests ES es of covariation analyses of relationships of persons on tests, 
SUMATE — and tests on occasions. They include a discussion of 
Ws ond e and source traits in their various subdivisions or modali- 
lys are e statistical determination thereof. In short, the early chap- 
ment of Pa condensation of the author s Description and Measure- 
ofte ersonality (1946). In the reviewer's opinion the condensation 
n results in a loss of clarity and gives the impression of arbitrariness. 
Spin oce genios chapters an attempt is made to pull together the factorial 
ob mors ie eae literature where validation had been established by three 
Htescho ependent studies and to point out where further research is needed. 
of Inheri pters deal with biological influences 1n personality under the headings 
erited, Constitutional Influences, and Psychosomatics. Four chapters 
ofian Dui The Intrinsic Structure; II. The Structure 
its T rives; III. The Structure in the Adjustment Process; IV. The 
ntegration, Adaptation and Adjustment). Four chapters are con- 


r : 
ned with personality and the social matrix (I and II are on the family: 
to Child Personality is the 


s 
econd; III. Group Dynamics; IV. Specific Social Organs). Three chapters 
ity (I. The School Misfit, the 


goto this sweeping coverage of met 
Pile analysis (R, Q, and P), of lists ofs 
“tS of correlations and source traits de 


tio . H 
ae and environmental mold traits 17 
Perament traits and dynamic traits (goal and sub-goal seeking), 
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and from the final list of principles of personality formation, this re- 
viewer emerged with no apperceptive coherence or theoretical clarity. 
The reviewer shares the author's belief that to build substantially 22 
this complex field one must start with empirical descriptive facts, dis- 
cover relationships, develop constructs which will lead to more precum 
Ineasurements and higher leve] organizing constructs, better designe 
research, and eventually to established principles, Perhaps the data in 
this field are still too fragmentary, too crude, too unplanfully gathered, 
and too embedded in semantic imprecision and confusion to permit of 
systematic coherence, but the reviewer felt that the book did not e 
proximate a return to its original definition of personality as that 


4 
f 
evaluations of productive methods of analysis, much important re | 
search material, and many suggestions for fruitful research attack. | 
JEAN WALKER MACFARLANE- | 

University of California. 


CATTELL, RAYMOND B. An introduction to personality study. New York: | 
Longmans, Green, 1950, $1.50 (text); $2.00. 


This abridged version of Cattell's recently published text, Personal 
ity: A Systematic, T. heoretical and Factual Study must be viewed in E 
different lights: first as an introduction to personality study for Pa 
Sophisticated layman and Second as a presentation of the vi 
conceptualization of Personality. Despite Cattell’s belief that he ily 
in the main Presented a consensus of Psychological opinion, he genera " 
states only his own Position, and unfortunately he frequently bw. 
alternative positions with open contempt. Phrases such as “we oan 

: pause to refute every extravagant view that has ever been put ton 
ward on human Motive” and labels like “extremist” or "more enthuse v 
astic than discreet" are too frequent. As a presentation of Cattel h 
position, however, the book is clear and readable, logically organize 


This position can pe summarized only briefly. Cattell accepts m 
stincts defined in much the same terms as McDougall used. Seven 
methods for the empirical discovery of instincts are described, but e" 
author clearly favors factor analytic Procedures. A basic erg is subs. 
ated by various symptomatic attitudes which describe the means ye 
Which the need is satisfied. The different attitudes which subsidi 
the same erg are expected to have a high correlation which will gun 
them to be identified by factor analysis, At the same time the ve " m 
doctrine that different subsidiations of the same erg may substitu” >) 


e 


m 
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stincts, through differentiation and fusion, mature into the basic ergs 
of the adult. 

The process of adjustment is conceptualized in terms of six adjust- 
ment crossroads: (1) stimulated drive, (2) initial frustration, (3) failure 
of aggression, (4) anxiety and renunciations, (5) the fate of repression, 
and (6) neurotic reactions. At each crossroad there are various possible 
Sequels, one of which leads to the next crossroad while the others lead 
back to previous crossroads or to some sort of successful adjustment. 

"his conceptualization is an attempt to clarify the various psychoanaly- 
tic mechanisms and the viscissitudes of the instinct. It may not be 
entirely adequate as a theory, but it is an excellent presentation of a 
Complex set of relationships which is frequently difficult for students 
to understand. 

In terms of this theoretical position, Professor Cattell discusses in a 
chapter each, abnormal personality, psychosomatics, personality and 
Die culture pattern, and the life course of personality. In two chapters 
te presents a very readable account of factor analysis and the results of 
us factor analytic description of personality. 

The conceptualization which Cattell builds seems to the reviewer to 

€ rather more a diagrammatic presentation of the points of view which 
the author has adopted than an integration of these points of view into 
à single coherent theory. The reconciliation of McDougall, psychoanaly- 
Sis, and factor analysis is more verbal than real, because the logical 
difficulties are not faced squarely. For example, the doctrine that 
different attitudes which subsidiate the same erg are substitutable 
alternatives for each other implies that in a group of people with the 
erg at constant strength, the correlation between attitudes subsidiating 
the same erg would be negative. It is only when the strength of the 
Erg varies that there would be a factor tending toward positive correla- 
tion between attitudes subsidiating the same erg. These two opposing 
make factor analysis an insensitive tool for 
revealing the existence of a common ergic root to a group of attitudes. 

Cattell states that the psychoanalytic instincts differentiate and 
fuse in the course of development to become the basic ergs of the adult. 
“eCause the meaning of differentiation and fusion is not clear, the be 
tinction between this process and subsidiation is unclear. I resumably 

© Psychoanalytic theory would demand that the relation between 
c , y Padi i f subsidiation. Thus 
attell’s ergs and the instinctual drives be one of su 

€ crucial į i unclear. ; " 

In Ee. dC KE makes interesting reading. It is an attempt 


to do Something which badly needs doing, to integrate the various 
| lity. In view of the heroic proportions of the 


Points of bot tpersona $ t one or an- 
view a 7. 
different readers w ill feel that o 


task it is not surprising that S i 
Other aspect of the task has been neglected. Nevertheless, to this reader 


it has achieved only a superficial unity. 


tendencies would apparently 
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YACORZYNSKI, G. K. Medical psychology. A basis for psychiatry om R 
clinical psychology. New York: Ronald Press, 1951. Pp. 53% 
$6.00. 


In the author's words “The purpose of this book is to present an 
integrated approach to the understanding of human behavior E 
foundation for the study of psychiatry and clinical psychology. Stu 
dents of medicine require a fundamental background of this kind n 
their later study of diagnostic methods, psychosomatic medicine, neuro | 
ses and psychoses, and finally therapy. Similarly, students majoring 
in clinical psychology stand in need of an integrated approach orient 
primarily toward an understanding of abnormal behavior, without t 
bias of any particular school." B. 

The book is divided into three parts: “Basic Psychobiological Princ! 
ples," "Inheritance and Maturation," and "Integration: Structure a 
Structuralization of Personality." Neither giving the headings of the 
parts nor the titles of individual chapters conveys either the wea 1 
of material contained in this book or the earnest, and for the mo 
part, successful attempt to integrate theory and fact, psychology an 
biology. The scope of this book is such that this reviewer has M. | 
cluded that it could be used asa text in an abnormal psychology cou 
in an intensive introductory psychology course, and as a good refere” A 
for clinical courses. Perhaps its most meritorious aspect is the refres 
ing, clear and non-superficial manner in which the psychological E 
biological aspects of functioning are related. The psychology studen 2 
perspective upon the problems in his field will be enlarged by the d 
or’s biological orientation (and background); similarly, the mec! 
student will get a much-needed orientation toward what is meant 
the “total” individual. 


UN 
r1 


SEYMOUR B. SARASON: 
Yale University. : 
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BARKER, ROGER G., & WRIGHT, HERBERT F. One boy's day: A specin í 
record of behavior. New York: Harper, 1951. Pp. ix 4-435. $3.50 


ien 
Because of the nature of this publication, it is not possible to revi 
One Boy's Day critically. The book contains a record of 14 hour? in 
consecutive observation of a seven-year-old, midwestern, small-to ed 
boy, at home, at school, and at play. Each of eight observers recor a 
in one-minute intervals the objective behavior of Raymond Bire jos 
his natural habitat and interpretive comments regarding that behav) e 
Thus we see that on April 26, 1949 at 9:42 A.M., Raymond acted 1? 


following manner in his second-grade classroom: t 


0 
9:42 Raymond hurried out of the music room and back to his classroo™ K 
boisterously, but as though he were eager to return. safe Jay 
. "He walked briskly to his desk, on which his May basket materi? 
just as he had left them. 
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"At once he put his whole heart into working on his May basket and 
getting the paper fastener through the hole at the end of each paper strip. 


The theoretical framework within which the observations were col- 
lected is not included in this volume. One Boy's Day contains, in 
effect, only raw data. Obviously we cannot evaluate raw data without 
knowing the frame within which the data were gathered. The reader, 
therefore, is left with such questions as why these kinds of data and not 
others, how can the data be used, etc., etc. It is unfortunate, in this 
reviewer's opinion, that the authors did not enlarge the volume to 
include their formulation of the meaning and task of psychological 
ecology. 

CELIA BURNS STENDLER. 


University of Illinois. 
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| 
terest may be restricted to the lawfulness of sequences in the observable 
communicative product itself, without regard to the semantic parallel. 
This is traditionally the field of the linguist, but even here it has proved 
necessary to make some assumptions about meaning (cf., Bloomfield, 
4). On the other hand, one may be Specifically interested in the semantic 
or ideational level. Since he is presently unable to observe this level 0 
behavior directly, he must use observable characteristics of the com- 
municative product as a basis for making inferences about what ! 
going on at the semantic level. He may use sequential orderliness in the 
product to draw conclusions as to semantic orderliness in the speakers 
or writer's mediation processes (i.e., which “ideas” tend to go together 


cept to concept, from person to person, and so on. It is the problem i 
measuring meaning in this latter sense which will be discussed in f 


Before inquiring into the measurement of the meaning of sign? 
for which there are no accepted, standardized techniques available; Ae 
may briefly mention certain fairly standard methods for measuring 
comparative strength of verbal habits, Thorndike and his associat’ 
(102, 103) have made extensive Srequency-of-usage counts of words ^ 
English; that this method gets at the comparative habit strengths Fi 
Word skill sequences is shown by the fact that other measures 0 
Sponse strength, such as latency and probability within the individu? 
(Thumb and Marbe, 106; Cason and Cason, 19), are correlated W! 


A frequency-of-usage. Zipf (117, 118, and elsewhere) has described m 


ness of such habit-strength measur” 
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Although the above measures get at the comparative strengths of 
verbal skill sequences per se (i.e., without regard to meaning), this is 
Dot a necessary restriction. Frequency counts of this type can be applied 
to semantic habit strengths as well. Skinner (96) has shown that a similar 
lawfulness applies to the frequencies of "free" associations in the Kent- 
Rosanoff tests. When frequencies of particular associates to given stimu- 
lus words for a group of subjects are plotted against their rank order in 
frequency, a straight-line function on double-log paper results (Zipf's 
Law). In other words, associations at the semantic level appear to be 
organized in such a way that few have very high probability of occur- 
rence and many have low probabilities of occurrence. Bousfield and his 
collaborators (7, 8, 9, 10, 11) have described a sequential association 
method for getting at comparative semantic habit strengths. When sub- 
jects associate successively from the same “pool,” e. g.,“‘names of four- 
legged animals," (a) the rate of successive associates shows a negatively 
accelerated curve, (b) varying in its constants with certain characteris- 
tics of materials and subjects, (c) the order of appearance of particular 
associates in individuals being predictable from the frequency of usage 
in the group, and (d) distortions in the function being related to partic- 
ular transitional probabilities among associates, ie. clustering. Useful 
though these measures are for many purposes, they do not get at mean- 
ing. The fact that “dog” has a higher probability of occurrence in se- 
quential association than “otter” says nothing whatsoever about the 
differences in meaning of these two signs. 

An extensive survey of the literature fails to uncover any generally 
accepted, standardized method for measuring meaning. Perhaps it is 

cause of the philosophical haziness of this concept, perhaps because 
of the general belief that "meanings" are infinitely and uniquely vari- 
able, or perhaps because the word “meaning” as a construct in our 
language connotes mental stuff, more akin to “thought” and "soul" 
than to anything observable—for some combination of reasons there 

as been little attempt to devise methods here. Nevertheless, whether 
looked at from the viewpoints of philosophy or linguistics, from econom- 
'€ or sociological theory, or—interestingly enough—from within the 
Core of psychological theories of individual behavior, the nature of 
Meaning and change in meaning are found to be central issues. The 
Proposals to be made in the latter portion of this paper are part of a 
Program aimed at the development of objective methods of measuring 
meaning, Beyond obvious social implications, it is felt that this direction 
Of research is a logical extension of scientific inquiry into an area gener- 


ally considered immune to its attack. 
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Not all stimuli are signs. The shock which galvanizes a rat into 
vigorous escape movements usually does not stand for anything other 
than itself, nor does the pellet of food found at the end of a maze, nor 4 
hammer in one’s hand or a shoe on one's foot. The problem for any 
meaning theorist is to differentiate the conditions under which a pattern 
of stimulation is a sign of Something else from those conditions where it 
is not. This certainly seems simple enough, yet it has troubled philos- 
ophers for centuries. By stating the problem somewhat formally, the 
chief differences between several conceptions of the sign-process can 
be made evident: let 


" " , : ; he 
S=object =any patterr of stimulation which evokes reactions on ¢ 
part of an organism, and 5 kes 
Æ =sign =any pattern of stimulation which is not this $ but yet evo 


" e 
reactions relevant to S— conditions under which this holds being * 
problem for theory. 


The definition of S is broad enough to include any pattern of stimul? 
tion which elicits any reaction from an organism. Although one usu4- 
thinks of "objects" as those things denoted by signs, actually p. 
pattern of stimulation—a gust of northerly wind against the face u^ 
sensations we call "belly-ache," the sensations of being rained upon Á 
is an “object” at this level of discourse. One sign may be the "obice 
Tepresented by another sign, as when the picture of an apple is ¢4 eft 
“DAX” in certain experiments. The definition of [s] is purposely e 


incomplete at this point, since it depends upon one’s conception O 
nature of the sign-process. 


: . ident 
We may start a logical analysis of the problem with a self-evide " 


fact: the pattern of stimulation which is the sign is never identical with he 
pattern of stimulation which is the object. The word “hammer” is not 
same stimulus as is the object hammer, The former is a patter? ne 
sound waves having characteristic oscillations in frequency and m 
sity; the latter, depending upon its mode of contact, may be a Vi d 
form having characteristic color and shape, a pattern of tactual dl 
proprioceptive sensations, and so on. Similarly, the buzzer in a typ" 
rat experiment is not identical as a form of stimulation with the MU 
which it comes to signify. Yet these signs—the word “hammer” an e 
buzzer—do elicit behaviors which are in some manner relevant f? er 
objects they signify, a characteristic not shared with an infinite nu? Jest 
of other stimulus patterns that are not signs of these objects. In sim 
terms, therefore, the question is: under what conditions does some! 
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which is not an object become a sign of that object? According to the way 
in which this question is answered we may distinguish several theories 
of meaning. : 


Mentalistic View 


The classic interpretation derives directly from the natural philos- 
ophy of Western culture, in which the dualistic connotations of lan- 
Suage dictate a correlation between two classes of events, material and 
Donmaterial. Since meanings are obviously “mental” events and the 
Stimuli representing objects and signs are obviously “physical” events, 
any satisfying theory of meaning must specify interrelation between 
these levels of discourse. At the core of all mentalistic views, therefore, 
we find an “idea” as the essence of meaning; it is this mental event 
Which links or relates the two different physical events, sign and object. 

he word "hammer" gives rise to the idea of that object in the mind; 
Conversely, perception of the object hammer gives rise to the same idea, 
Which can then be "expressed" in appropriate signs. In other words, 
Something which is not the object becomes a sign of that object when it gives 
rise to the idea associated with that object. Probably the most sophisti- 
Càted expression of this view is given by Ogden and Richards (82) in 
their book, The Meaning of Meaning. Most readers will recall their 
triangular diagram of the sign-process: the relation between symbol 
and referent (the base of their triangle) is not direct but inferred, medi- 
ated through mental "thought" or “interpretation” (the third corner of 


their triangle). 


Substitution View 


Naive application of Pavlovian conditioning principles | by early 
behaviorists like Watson led to the theory that signs achieve their 
meanings simply by being conditioned to the same reactions originally 
made to objects. This, in essence, is the view one encounters in many 
introductory texts in general psychology. An object evokes certain be- 

avior in an organism; if another pattern of stimulation is consistently 
Paired with the original object, it becomes conditioned to the same re- 


SPonses and thus gets its meaning. The object is the unconditioned 


ptimulus and the sign is the conditioned stimulus, the latter merely 


»*lng substituted for the former. The definition of the sign-process here 
jy that whenever something which is not the object evokes in an organism 
Same reactions evoked by the object, it is a sign of that object. The very 
Simplicity of this theory highlights its inadequacy. Signs almost never 

Voke the same overt responses as do the objects they represent. The 
Word FIRE has meaning to the reader without sending him into head- 
ng flight. N evertheless, this represents a firststep toward a behavioral 


In . . 
terpretation of the sign-process. 
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Meaning as "Set" or “Disposition” 

In a monograph entitled Foundation of the Theory of Signs (1D) 
Charles Morris, a semiotician working in the tradition established bY 
Peirce and other American pragmatists, proposed a formula for thé 
sign-process which avoids the pitfalls of substitution theory but seems 
to step backward toward the mentalistic view. In essence he states that 
signs achieve their meanings by eliciting reactions which “take account. 
of” the objects signified. The sign "hammer" may evoke quite different 
responses from those evoked by the object signified, but these response? 
must have the character of being relevant to the object. The response 
made to the sign is called the “interpretant” which mediately takes 
account of the object signified. But it would seem that this process ? 
“taking account of” is precisely what needs elucidation. . 98 

During the period intervening between this monograph and his e 
cent book, Signs, Language and Behavior (78), Morris studied with Un 
prominent behavior theorists, Tolman and Hull. The effects of this Us 
mersion in learning theory are evident in his book, which is a pion’. 
attempt to reduce semiotic to an objective behavioral basis. He state 
that "if anything, A, isa preparatory stimulus which in the absence 3 
stimulus-objects initiating response-sequences of a certain behav!®, 
family causes a disposition in some organism to respond under cert? a 
conditions by response-sequences of this behavior-family, then 4 s 
sign” (p. 10). Reduced to its essentials and translated into our te 
this becomes: any pattern of stimulation which ts not the object become, 
sign of that object if it produces in an organism a “disposition” to b 
any of the responses previously elicited by that object. There is no require 
ment that the overt reactions originally elicited by the object al5° e 
made to the sign; the sign merely creates a disposition or set to mas 
such reactions, actual occurrence depending upon the concurrent? 
supporting conditions. e 

Beyond the danger that ‘‘dispositions” may’serve as mere surroga, 
for “ideas” in this theory, there are certain other difficulties with itu 
view as stated. For one thing, Morris seems to have revived the subs e 
tion notion. The sign is said to dispose the organism to make ove! the 
sponse-sequences of the same behavior-family originally elicited by rd 
object. But is this necessarily the case? Is my response to the X 
"apple" (e.g., free-associating the word "peach") any part of t g ris 
havior-family elicited by the object apple? For another thing, nm 
formulation fails to differentiate sign-behavior from many insti? Uy 
reactions and from ordinary conditioning. To appreciate this di i 
will require a brief digression. 


tive 

When a breach is made in a termite nest, the workers set up à distin ye 

pounding upon the floor of the tunnel and the warriors come charging i to 

spot, where they take up defensive positions. Is this pounding sound 4 A this 
the warrior-termites that there is a breach in the nest? It happens t 
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behavior is purely instinctive, and most students of sign-behavior believe that 
Signs must achieve their signification through learning. But is learning a suf- 
ficient Criterion? Are all stimuli that elicit learned reactions automatically 
signs? In developing any skill, such as tying the shoes, the proprioceptive 
Stimuli produced by one response become conditioned to the succeeding re- 
Sponse—but of what are these proprioceptive stimuli signs? With repeated 
experience on an electrified grill a rat will often learn to rear up on its hind legs 
and alternately lift them, this act apparently reducing the total intensity of 
Pain—the painful stimulation is thus conditioned to a new response, but of 
What is the pain a sign? 


y If only some of the stimuli which elicit learned responses are signs, 
* must seek a reasonable distinction within the class of learned be- 
[MEN We cannot draw a line between human and subhuman learn- 
Fior ape buzzer is operationally as much a sign of shock to the rat in 
i ^ ance-training experiments as are dark clouds a sign of rain to the 
Professor—both stimuli elicit reactions appropriate, not to themselves, 
ke: to something other than themselves. As voluntariness of response a 
simak Meaningful reactions may be just as involuntary as percep- 
win DP. to observe a familiar word and avoid its meaning: Is it vari- 

‘ity of response to the stimulus? Meaningful reactions may be just 


èS stable and habitual as motor skills. 


The Mediation Hypothesis 


I shall try to show that the distinguishing c 
ae Presence or absence of a representational ad CESS í 
up 9n with the stimulus. This conception of sign behavior is base 
ug a general theory of learning rather than being concocted Species 

ally to account for meaning as seen in human communication.’ The 


es | } i 
sence of the viewpoint can be given as follows: 


li Stimulus-objects (3) elicit a complex pattern of reactions from the organism 
eactions varying in their dependence upon presence of the eee. E 
eden occurrence. Electric shock galvanizes the rat into vios du 5 Piae 
Fo, aking, and running activities, as well as autonomic aig y ak HA 

9d objects elicit sequences of salivating, chewing, lip-smacking, and so p E 

©Mponents like salivating and “anxiety” are relatively Deae ds the 
9r shock stimulation respectively and hence can occur when such objects 


Ot present, 1 i j 
hen stimuli other than the stimulus-object, but previously ae s oe 

ter presented without its support, they tend to a Mio A petite A 

erta; = behavior elicited by the stimulus-objec, Tys ith dosi Eo RUNE 
In laws: UH i which interter H 

ten ws: (a) mediating reactions : i di ki F 

x to'exHnenishs expenditure involved in making a par 

tieu] xtinguish; (b) the more energy ve the reduction process; (c) there is 


ular reacti 7 ee si f 
Eviden phon, theless ley ipis on tonomic) condition more readily than 


ondition of sign behavior 


E. mediation process in asso- 
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u, are |, 
a, 
0f the tot 


ce that certain reactions (e.g. au 
a an theory (43), is described in my 


This h ; ion from Hulli 
ypothesis, as an elaboration fro! ‘ah Peychology- 
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“theoming book, Method and Theory in Experimer 


204 CHARLES E. OSGOOD 


others (e.g., gross skeletal) and hence are more likely to become part of the 
mediation process—this may merely reflect factor (b) above. : 

3. The fraction of the total object-elicited behavior which finally constitutes 
the stable mediation process elicited by a sign (©) will tend toward a minimum 
set by the discriminatory capacity of the organism. This is because the sole func 
tion of such mediating reactions in behavior is to provide a distinctive pattern | 
of self-stimulation (cf., Hull's conception of the “pure stimulus act"). | 

4. The self-stimulation produced by sign-elicited mediation processes becomes | 
conditioned in varying strengths to the initial responses in hierarchies of insirui- | 
mental skill sequences. This mediated self-stimulation is assumed to provide 
“way of perceiving” signs or their “meaning,” as well as mediating instrument? 


skill sequences—behaviors to signs which take account of the objects repre" / 


sented. 


Whereas Morris linked sign and object through partial identity of | 


object-produced and disposition-produced behaviors, we have linke 
sign and object through partial identity of the ''disposition" itself W! 
the behavior elicited by the object. Words represent things because the 
produce some replica of the actual behavior toward these things, 29 
mediation process. This is the crucial identification, the mechanism t 
Stating the proposition formally: a pattern of stimulation which is not IP 
object is a sign of the object if it evokes in an organism a mediating react 
this (a) being some fractional part of the total behavior elicited by the obj sch 
and (b) producing distinctive self-stimulation that mediates responses %' i » 
would not occur without the previous association of nonobject and ¢ “he 
patterns of stimulation. This definition may be cumbersome, but allt 
limiting conditions seem necessary. The mediation process must 
clude some part of the same behavior made to the object if the sig? wwe. 
have its particularistic representing property. What we have done € 
in a sense, is to make explicit what may be implicit in Morris' m 
"disposition." The second stipulation (b) adds the learning requ of 
ment—the response of warrior-termites to pounding on the tunnel pm 
is ruled out since it does not depend upon prior association of pou? 
with discovery of a breach in the nest. to 
Paradigm A in Figure 1 gives an abbreviated symbolic accour ie 
the development of a sign, according to the mediation hypothesis- The 
for illustration the connotative meaning of the word SPIDER- ten 
stimulus-object (S), the visual pattern of hairy-legged insect body pen à 
encountered in a threat context provided by other humans, € punt, 
complex pattern of behavior (Rr), which in this case includes 4 pe. 
loading of autonomic “fear” activity. Portions of this total beh?rg, 


hat | 


ties particular signs to particular stimulus-objects and not to othe% | 


| 

to the spider-object become conditioned to the heard word, SP me / 
ef 

| 


With repetitions of the sign sequence, the mediation process rice 
reduced to some minimally effortful and minimally interfering reP nin’ 
but still includes those autonomic reactions which confer a threat 
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significance upon this sign. This mediating reaction (rm) produces a dis- 
tinctive pattern of self-stimulation (sm) which may elicit a variety of 
overt behaviors (Rx)—shivering and saying "ugh," running out of a 
room where a spider is said to be lurking, and even refusing a job in the 
South, which is said to abound in spiders. 

The vast majority of signs used in ordinary communication are 
what we may term assigns—their meanings are literally "assigned" to 
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T OF SIGN PROCESSES: 


Fic, 1. SYMBOLIC ACCOUNT OF THE DEVELOPMEN 
AN ASSIGN. 


A. DEVELOPMENT OF A SIGN; B. DEVELOPMENT OF 


them via association with other signs rather than via direct association 
With the objects represented. The word ZEBRA is understood by most 
SIX-year-olds yet few of them have ever encountered zebra-objects 
i s of them, been told they have 


mse] ^hey z icture: À V 
Stripes, kc DM. bate nel are Usually found wild. As indicated in 
“igure 1 (B), this new stimulus pattern, ZEBRA, ' picks up" by the 
Mechanisms already described portions of the mediating reactions al- 
ready elicited by the primary signs. In learning to read, for example, 
the “little black bugs” on the printed page are definitely assigns; these 
Visual patterns are seldom directly associated with the objects signified, 

Ut rather with auditory signs (created by the child and teacher as they 
ickly the child can learn to make the 


Verbaliz : 
: e). y more qui E: 
right n ). Obviously, the alt (the modern phonetic approach to 


t noises to these visual sti e A É proach, 
“ading), the more quickly these new, visual assigns will acquire signifi- 
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cance. The child already has meanings for HOUSE, DOG, and y 
TYPEWRITER as heard stimulus patterns, but these mediation pro 
esses must be assigned to seez stimulus patterns. ] des 

It is apparent from the foregoing that the meanings which di e d 
individuals have for the same signs will vary with their e s 
ward the objects represented. This is because the composition "dent 
mediation process, which is the meaning of a sign, is entirely depen ig 
upon the composition of the total behavior occurring while the Sid 
process is being established. This indicates that to change the mee in 
of signs we must change behavior with respect to objects Creep ndi 
mind that the "objects" for assigns are other signs). On the other PS 
meanings are quite independent of the stimulus characteristics on 
signs themselves, a point repeatedly stressed by linguists. Ace 
to the present theory, there is nothing sacred about the parti pout 
mouth-noises we use in communication any more than there jisa ora 
the buzzer that becomes a sign of shock to the rat—a flash of light tion 
blast of air would serve as well. Of course, in human commun a 
(in contrast to sign-behavior in the rat) it is necessary that the us 
signs be able to produce as well as receive them. 


EVALUATION oF EXISTING TECHNIQUES OF MEASUREMENT 
Physiological Methods 


Meaning has been identified with representational mediation 10 
esses. Although no conclusive evidence as to the nature of these Pio? 
esses can be given at this time—whether they require participe... 
of peripheral motor and glandular mechanisms or are sufficiently a4 
acterized as central phenomena—it is convenient to conceive of the agë 
implicit response processes which produce self-stimulation. The me he 
evidence available certainly does not refute this view. In any case ical 
investigator is encouraged to see whether or not any physiolog of 
measures display covariance with changes in meaning. Correlat 
this sort would be direct indices of meaning. 


proc 


.- netus 
Action potentials in striate musculature. Working under the iwy ps, 
given by the Würzburg School of imageless thought, introspectiv® gof 
chologists of another generation tried to tease out the sensory conte ck 
ideas. Students like Marbe (69), Clark (21), Washburn (110), Cor ae 
(25) and Crosland (26) agreed in finding kinaesthetic sensations P 
as a residue when everything but “meaningful thought” was exc ^ ade 
But here the limitations inherent in the introspective method $ he 
themselves apparent: pressed to the limits of critical self-analy9^ a” 
trained human observer reported vague muscular and organic 5 con^ 
tions as being present during thought—but did these sensation pack 
stitute thoughts and meanings themselves or were they merely 2 


>= 


yy” 


o es . 
7H Instruments, and when activity fails to 
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ground of bodily tonus? The method did not permit this kind of dis- 
crimination. 

Experimentalists picked up the problem at precisely the point where 
the introspectionists had per force dropped it—was it possible that suf- 
ficiently sensitive apparatus could record the minimal motor events 
that eluded conscious analysis? Watson's (111) statement about thought 
being implicit speech was the “open sesame” for a small host of gadg- 
eteers (Wyczoikowski, 116; Reed, 89; Clark, 22; Thorson, 104) who 
filled subjects' mouths with an astounding variety of mechanical devices 
and then had them both think and mumble unusual items like "'psy- 
chology.” That they found little or no correspondence between the 
Movements made during thought and speech is not particularly surpris- 
ing. The “thought” movements were results of irritation in all prob- 
ability, and (contrary to Watson) there is no a priori reason to expect 
relevant mediation processes to be restricted to the organs of speech. 

Apparatus of sufficient sensitivity came with the development of 
electrical methods of recording and amplifying action. Electrodes 
Placed near the motor end-plates of efferent fibers pick up minute 
changes in potential which cause deflections in a sensitive string gal- 
Vanometer. These signals are fed through a vacuum tube amplifier, 
Magnified thousands of times, and recorded on photographic film. Using 
this method, Jacobsen (44) and Max (72, 73) obtained suggestive cor- 
relations between introspectively specifiable events and objectively 
recorded muscular events. Jacobsen showed, for example, that when a 
Subject, trained in techniques of progressive relaxation, imagines lifting 
‘Us right arm, distinctive potential changes are recorded from muscles 
in that member but not elsewhere. Max, using deaf-mutes as an in- 
Senious control, was able to show that these individuals display more 
requent and larger potential changes in the muscles controlling their 
28ers while solving mental problems and while dreaming than normal 
individuals; he also described a negative correlation between the mag- 
nitude of such implicit activity and intelligence scores, 1.e., more intelli- 
8ent subjects showed less overt activity. 
Are these recordable motor events 
mediation processes we have specif 


oes this techni ovide an index Age 
EC AHIIUS P7 +? This is an attractive possibility, but 


€ the experimenter scurries a 


it is à. : 
Ssumed it must be occurring at some o 
“Monstration of the necessity of the motor component has been offered; 


Meaning might be present without measurable motor activity which, 
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when it does occur, is simply a specific overflow of excitation into mous 

pathways—an epiphenomenon. The same criticism applies with equa 

force to the other physiological correlates that have been studied. " 
Salivary reaction. Another Pioneer investigation into the organi 


immediately afterward. As “meaningless” controls he used the Gae k 
word for saliva, the nonsense syllables QER SUH, and periods of bari 
consciousness.” Salivation was greatest in his childhood tongue ( dy 
sian), next in his most proficient one (English), and less in three slig! ns 
known languages (French, Spanish, and Polish). The control conditios 
showed no differences among themselves, despite the fact that en 
"knew" the Gaelic word stood for saliva. This experiment demonstra 
a relation between amount of salivation and degree of meaningfuln ex 
of signs to a sophisticated subject. We have here another feasible in 

of some aspect of meaning, albeit a very limited one. 


e 
is readily elicited by any warning or preparatory stimulus that P 
cedes shock (Darrow and Heath, 28; Switzer, 101; Mowrer, 80), an pas 
therefore, may serve as an indication that the preparatory stimulus. 
become a sign of shock. It has been used to index the intensity of P i 
ant or unpleasant connotations of words and experiences [fane d 
Lynch, 63). In connection with free association, GSR has been [0 


tinent experiments in this area leave much to be desired in the w® 
methodological finesse, any 
Mason (70) asked this question: do changes in GSR accom P a. 
changes in meaning? What were called three types of change 1n mae 
ing were studied: “certainty of meaning" (the expression of ak oer of 
by the subject as to the correctness of his recall in learning & (m f 
nonsense syllables), "discovery of meaning" (the point in a ger ect 
readings of a trick sentence without punctuation at which the su ed 4 
achieved insight), and “loss of meaning" (where the subject pres. " 
foot-pedal whenever the continuously vocalized word “tanger of 
e 


4 : E T w 
this experiment are reported in great detail, no tests of significano? the 
employed and none of the necessary controls was introduced. 


TU. 


NATURE AND MEASUREMENT OF MEANING 209 


BN experiments, for example, it is impossible to determine whether 
a ^ ections in GSR should be attributed to change in meaning or 
In us bs vacillations in emotional stress (the latter seems quite likely). 
eb, experiment on loss of meaning, no check was made to see what 
x : simply pressing the indicator pedal and seeing a signal light come 
n might have had upon GSR. 
ori aed (3) measured psychogalvanic reaction to 72 words “‘se- 
and R m the educational and philosophical writings of John Dewey 
ging 2 indranath Tagore as the most frequently occurring words in 
"ime. es of 8,000 from each writer.” After the galvanic measurements 
bic ca Pe 50 undergraduate subjects rated the words on a three- 
tin scale in terms of their personal meaningfulness, significance, and 
ea (combined into a single scale, MSI). _ These untrained sub- 
iE dh urther introspected on the sensory content in the meaning of each 
Seo. words, being requested to report any visual, auditory, kin- 
fadi: lc, etc., imagery or sensations. Words having the highest MSI 
"ami ug yielded the greatest average change in skin resistance. High MSI 
X s also had more “organic” sensory content, according to the intro- 
Pections (the high “organic” content words were intellectual, freedom, 
‘od, truth, and love, in this order!). Much remains to be done in these 
Irections, 


Im 


Learning Methods 


There are many learning studies emplo 

"t rarely is meaning itself the experimental vari 
za aing has been deliberately varied, interest has j 
ind € effect upon learning rather than upon the use of learning as an 
aig of meaning. Only the more relevant studies will be considered 


ying meaningful materials, 
able. Even where 
generally centered 


When a reaction conditioned to one stimu- 


lus transfers to another, and the amount of transfer varies directly with 
izat larity between the two stimuli, we speak of stimulus general- 
str ion. The operations whereby semantic generalization: 1s demon- 
in ated are the same—except that the necessary similarities liein mean- 
ub. rather than in objective physical characteristics of the eliciting 
li muli. There is no physical similarity between the word blue" and 
Ight of 450 my yet generalization between such stimulations is easily 
©Monstrated—we infer that the common overt reaction 1s mediated by 
9me common implicit process. In the experiments to be summarized 
Te, the precise nature of the overt reaction is unimportant—all the 

andard CR's have been used, salivation, GSR, finger retraction, pupil- 
ary Teflex, and so on. Much of the research in this area is contributed 
Y Russian investigators and, unfortunately, the available reports are 


m : 
9Stly in the form of brief abstracts. 


Semantic generalization. 
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1. From object to sign. Kapustnik (49) set up conditioned salivary -— 
to visual and auditory stimuli, transfer to verbal signs for the original ae 
being tested. Kotliarevsky (59) employed a cardio-vasomotor reflex: ‘ola 
conditioning to the sound of a bell, response to the word “bell” was gee 
Metzner (75) reports a similar experiment with the pupillary reflex. In a. (107 
cases significant amounts of generalization were obtained. Traugott Mito 
was able to demonstrate the generalization of conditioned inhibition from A 
light to the words, “blue, blue”—in fact, these words (quite different as phys 
stimuli) showed greater generalization than actual red light. This investig 


pattern and inhibitory CR's to a whistle-touch pattern, free prac ei ae 
verbal signs of these stimuli were recorded along with the latencies o 


-peri- 
slower and generically older, i.e., associations which had referred to the expe" 
mental situation now referred to pre-experimental situations. the 
2. From sign to sign. When a response is conditioned to one sign (eu 
word TREE) and generalization to other signs (e.g., BUSH or the pur. 
tree or bush) is measured, the essential role of meaningful mediation is m ords 
more obvious than in the Preceding situation. Razran (88) flashed single "iva 
and short sentences on a screen while six adults were eating—conditioned em 
tion developed rapidly. In a second session, different words and sen was 
were used to measure generalization. For the single words generalizat OTON) 
found to be greater for semantically related words (e.g., STYLE to FASH 


to the picture of a fireman's hat occurred, no transfer to the word um two 
obtained. Keller argues reasonably that if the generalization between t b- 


3 ts 
and homonyms of the original words were tun. The generalization resu el^ 


dicate that meaningful or semantic similarities (synonym and antony m— 
tions) increase in importance as the individual matures while the impo 
of physical similarities (homonym relation) decreases, jlat 
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techniques, but there is little evidence available. Generalization between 
hierarchial levels of signs, e.g., between DOG and ANIMAL, has been studied 
by Goodwin, Long, and Welch (36), but there are certain difficulties with the 
research design (see below). Generalization would also be expected to occur 
from sign to object, even though this seems to reverse the sequence followed in 
the development of meaning. Kapustnik (49) found that salivary reactions 
Conditioned to verbal signs transfer to the stimuli signified. This is the only 
directly relevant study I have uncovered, but observations on much of social 
behavior fit the paradigm. The prejudicial reactions associated with “Wop” 
and “Jap” on a verbal stereotype level certainly tend to transfer to the social 
objects represented, once they are encountered. Finally, mention should be 
made of generalization from object to object via semantic mediation. The reveren- 
pal care with which the adolescent handles a certain handkerchief, a certain 
ock of hair, a certain lipstick-printed napkin has nothing to do with physical 
SImilarities among these objects themselves. Similarly, an “inferiority complex” 
may render a wide range of physically dissimilar social objects and situations 
aj nivalent in meaning and hence reaction to a particular individual (cf., G. W. 
j ‘port's [1] trait hypothesis). i : A 
v d ofer and Foley have related the various studies of semantic generalization 
a,€ theoretical mediation process. They state that semantic generalization 
thus Presupposes and depends upon the preexperimental formation of con- 
mone responses or associations, i.e., the gradient of generalization isa eis 
or dimension of conditioned stimulus functions. The stimuli need be similar 
Y n so far as they have previously been conditioned to the same (or similar) 
response” (23, p. 520). The pre-experimental formation of conditioned re- 
Sponses to which they refer is a special case of the formation of mediation 
Processes, as discussed earlier in this paper. It is probably necessary to assume 
at primary generalization occurs both among mediating reactions and the 
Stimuli they produce, in order to account for the fact that gradients of semantic 
Seneralization are correlated with degrees of meaningful similarity. 
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and Cof 
list p eae 
it 1 
dii van degree of homonymity. ,. . ielded better recall scores 
fe ‘hough all experimental conditions ee d NEHME ELIT 
the control condition, there are several Cur " B 
ZSults, In the first place the best homonym list shows more generali- 
"on" to the test list than the best synonym list—this is in flat contra- 
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E 
diction to most other findings (cf., Traugott, Razran, Riess above). 
Secondly, the difference in recall between the two homonym lists 1$ 
clearly greater than that between the two Synonym lists, yet the fora 
are obviously equivalent (both being identical in sound to the tes 
words) while the latter are definitely not equivalent (the words on 
are close synonyms of the test words but those on II bear no relation 
whatever to the test words, viz., sent-killed, vein-help, pear-result, uu 
factory). Fortunately, the difference between "Synonym II" and t 
control condition was not significant. 

TABLE 1 j 
MATERIALS FOR AN EXPERIMENT ON MEDIATED TRANSFER : 
(FoLEY AND Corzn, 32) 
Control List Reinforcement Lists Test List 
Homonym I Homonym II Synonym I Synonym II 
palm cent scent dispatched killed sent 
set vain vane vessel ship ven 
reed pare pair fruit result pear 
very sew so plant factory sow ) 
numb rain rein rule principle reign | 
me seas seize looks appearance sees i 
day write rite just barely right 
snap noes nose apprehends arrests knows 
rope meat mete join enlist mee. 
spire do doe batter bruise doug 


Mean Number of Words on Test List Recalled Following Above 
4.80 6.72 5.64 5.88 5.24 


P as 
In searching for an explanation of these points, a flaw in design ‘the 
discovered which renders this entire technique suspect. Since al of 
words on a given reinforcement list bore the same relation to caput 
the test list, all a subject had to do was to “catch on” to this abst" y 
relation and then proceed to manufacture the test list rather than IC. ct 
it. Given four trials on a list of only 10 meaningful words, the SU test 
presumably masters most of it. If, on the single presentation of the 
list, he now notes that the new words are homonyms of the olo: f 
merely recalling cent, vain, and pare he can do a pretty good J? ple 
, vein, and pear ore 
can do the same thing with synonym lists, but here he will make sig 
errors since there are more alternatives. The same loophole 1n de an 
is even more apparent in later Studies in this series, In a study MT 
tonym gradients, for example, Cofer, Janis, and Rowell (24) oer op 
point out that 19 of 28 subjects reported that they recognized t?" sd 


position relation. Foley and Mathews (34) and Goodwin, Lon£ 


= 
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^A Welch (36) report experiments using the same method, and their results 
are of dubious value for the same reasons. 
Two experiments on interference in verbal learning by Osgood (83, 
84) were explicitly designed to test certain hypotheses regarding the 
nature of meaning. The following hypotheses were set up: (1) Words of 
opposed meaning are so because they elicit reciprocally antagonistic 
mediating processes. (2) Repeated reinforcements of the association 
between a new stimulus and a particular mediating reaction produce a 
negatively accelerated increase in the excitatory tendency associating 
this stimulus with this reaction and simulianeously an equal inhibitory 
lendency associating this stimulus with the reciprocally antagonistic re- 
action. In other words, in learning to make a reaction to a stimulus the 
Organism is simultaneously learning 2o! to make the directly antagonis- 
tic reaction to that stimulus. (3) Both excitatory and inhibitory tend- 
encies generalize in the usual fashion among both mediating reactions 
and the stimuli they produce. 
. With nonsense letter-pairs as constant stimuli and meaningful ad- 
jectives as varied responses in the standard retroactive interference 
Paradigm (4—B; A-K; A-B), it was predicted that for both transfer 
and retroaction tests interpolated responses similar in meaning to the 
Original responses should show the least interference (generalization of 
excitatory tendency) and responses opposed in meaning should show the 
Most interference (generalization of inhibitory tendency), as compared 
with an intermediary neutral condition. The total design was such that 
each subject learned an equal numberof itemsin each meaningful relation, 
thus avoiding the type of set that troubled the Foley and Cofer studies. 
he results for both transfer and retroaction situations were essentially 
those predicted (83). The second study (84) offered further evidence 
that a special form of reciprocal inhibition is operating in the successive 
earning of opposed meanings for the same sign. Different groups of 
Subjects were given varying degrees of learning on the interpolated ma- 
terials (cf. the design used by Melton and Irwin, 74) and only similar 
and opposed meaningful responses were compared. The learning of op- 


Posed res terized by longer latencies of reaction and 
porises wae charan : ), both increasing with the 


More frequent blanks (failures of response 
egree Mrd ae Since both these phenomena are char- 
acteristic of weakened habit strength, they follow from the hypotheses. 
. These findings point to the following general conclusion: when a 
Sgn or assign is conditioned to a mediator, it will also tend to elicit other 
nediators in proportion to their similarity to wt d aA rs 
en YS n 7 i portion to the at : 
d to inhibit other mediators in propo day language, this indicates 


agonism igi: eaclion. In every! É ig s 
2 to the original r n meaning through direct training will 


at si i a certai k: 1 

Tick ig oam s but resist being associated with opposed 
AN means bad to the conservative college 
tution of dirty, unfair, and cruel, but it is 


meanings, ]f the sign RUSSIA 
tudent he easily accepts substi 
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difficult for him to think of Russians as clean, fair, and kind (cf., Stag- 
ner and Osgood, 100). 


Perception Methods 


There is an intimate relation between perceptual and meaningful 
phenomena (14, 105). It is borne out by the confusions psychologists 
display in using these terms. In one of Maier’s (67) ingenious insight 
situations, for example, the crux of the problem lay in whether or not 
the human subject could shift from utilizing the handle of an ordinary 
lab clamp as something to tighten (original use) to something to hang 
one's hat on (use which would solve the problem). We could say that 
this handle must be "perceived differently" or the “field restructure 
perceptually” (cf., Köhler, 58; Wertheimer, 112), or that it must e 
"given a new functional value" (cf., Duncker, 30), or that it must "aC 
quire a new meaning or significance as a stimulus," The voluminous 
literature on memory for forms has been interpreted both as demo?" 
strating perceptual dynamics (cf., Koffka, 57) and semantic dynamic 
(cf., Bartlett, 2)—witness particularly the experiment by by Carm 
chael, Hogan, and Walter (15) in which the deliberate introduction ° 
different meaningful words in association with the same abstract for™® 
markedly influenced the way they were recalled. i: 

As was the case with the learning approach, there are few eg 
ments in which meaning has been deliberately introduced as a variab r 
Remotely relevant are a group of studies in which the effect of hung? 
upon perception in ambiguous situations has been measured (Sanfor® 
93, 94; Levine, Chein, and Murphy, 62; McClelland and Atkins?! 
64). The way of perceiving the ambiguous stimuli was clearly modulate 
by the presence or absence of this motive state. Postman and Bru”? 
(86) have studied the effect of a different motive state, frustration, PO" 
the perception of tachistoscopically Presented sentences. Most sig”! 
icant from our present point of reference was the marked increase i 
"aggressive" and "escape" words as misperceptions following frui? 
tion. Generalizing, we might say that the internal motive state of m 
individual, as part of the total stimulus context, changes the probab' s 
ties of occurrence (availability) of alternate mediating processes 
the same external stimulus, Whether the known value of an object : 
one dimension of its meaning, can influence the way it is perceived '5 
moot question at this time. Bruner and Goodman (12), with appare" 
size of coins as the perceptual characteristic measured and rich or p 
10-year-olds as subjects, obtained what may be interpreted as positi 
results; Carter and Schooler (18), under generally similar condition” 
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using recognition-time as a measure and stamps of varying value as 
pra also report negative conclusions. Most relevant to the problem 
of measuring meaning are the following experiments. 


. Bruner and Postman (13) compared the apparent sizes of a dollar 
Sign (positive symbol), swastika (negative symbol), and an abstract 
geometrical design (neutral control), as estimated by manipulating a 
Spot of light when plastic discs of identical size bearing these symbols 
were held in thesubject's hands. Both dollar sign and swastika showed 
significant overestimation. According to the investigators, two dynamic 
processes were operative: (a) perceptual enhancement due to the posi- 
tive value of the dollar sign and (b) perceptual accentuation of apparent 
Size due to the swastika alerting the organism to danger or threat—a 
Single process of enhancement in size due to distinctiveness might be 
more parsimonious, and there are many other possible hypotheses. 

Postman, Bruner, and McGinnies (86) hypothesized that personal 
values (as defined by scoreson the Allport-Vernon test) are among the 
behavioral or attitudinal determinants of perception. Twenty-five sub- 
jects were shown 36 words, one at a time, in a modified Dodge tachisto- 
Scope, these words being presented in random orders and being chosen 
to represent the six Allport-Vernon values. The usual method for ob- 
taining recognition thresholds was used— gradually increasing the flash 
exposure time until the subject correctly identifies the word. Take for 
illustration a subject with high social values and low theoretical: ac- 
cording to the investigators, his threshold for perceiving words like 

loving" and ‘‘devoted”’ should be lowered by selective sensitization; in 
the presolution period he should misperceive words covaluant with the 
Correct word because of value resonance; and his threshold for words like 

verify" and “research” should be raised because of perceptual defense. 
The results were consistent with the general thesis, but the single prin- 
Ciple of selective sensitization seems sufficient to explain them. . 

McGinnies (65) inquired more penetratingly into the matter of “‘per- 
Ceptual defense," conjecturing that autonomic reactions are aroused 
Prior to conscious awareness of the meaning of a threatening word and 
hinder its perception. A list of 11 neutral words and seven emotionally 
Charged words were presented tachistoscopically and recognition thresh- 
olds determined in the usual manner; GSR was recorded as a measure of 
emotional disturbance. Taboo words were found to require longer ex- 
Posures for recognition and their prerecognition presentations were ac- 
companied by significantly stronger emotional reactions. When asked 
if they had reported their perceptions promptly and accurately, all 
undergraduate subjects said they had. 

Both this study and the preceding one on values have come in for 
their share of criticism. Howes and Solomon (40) argue that it is un- 
necessary to appeal to “selective sensitization” in the former case and 

Perceptual defense” in the latter, since recognition thresholds for 
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words have been shown to vary with their frequency of usage or famil- 
iarity (Howes and Solomon, 41) and this would provide a parsimonious 
explanation of both sets of findings. In the case of Allport-Vernon value 
systems, it seems reasonable to suppose that people with high theo- 
retical values (and hence presumably with more courses, books, etc» | 


n ee 


in scientific fields) will have had more frequent visual contact wit 
words like “logical” and "research"; in the case of taboo words, it also 
seems reasonable to suppose that the frequency of visual contact with 
words like “whore,” “penis,” and "bitch" is much less than with such 
control words as ‘‘child,” "clear," and "dance." McGinnies' argument 
that these taboo words are much more frequent in ordinary conversa ik 
tions seems to be largely beside the point, since the test conditions were | 
visual. The other main point raised by Howes and Solomon is that the 
emotional reactions accompanied recognition of the taboo words, aP” 
pearing to precede simply because subjects inhibited reporting them— 
particularly since a member of the opposite sex was always present: 
These critics draw a delightful picture of what might have been going 
on in the subjects’ minds during the McGinnies experiment. In à? 
answer to these criticisms, McGinnies (66) draws a different picture: P 
This is another issue yet to be resolved by further research. In this con 


Association Methods " 


Freud would have been the first to point out that the association? 
produced when a patient "allows one idea to lead to another” are in ? 
sense "free" or random, but rather are semantically determined. An 
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other analyst, Jung (48) used a more formal association method to get 
at the meanings of words to individuals. Lists of verbal stimuli calcu- 
lated to touch off complexes were imbedded among neutral words. 
Among the indices of “unusual” responses was the rareness of the asso- 
ciation itself. In order to judge the commonness or rareness of particular 
associations, it was necessary to know the comparative frequencies with 
which various responses to a given stimulus word occur in a representa- 
tive sample of the population. Kent and Rosanoff (56) obtained re- 
sponses to 100 common English nouns and adjectives from 1,000 sub- 
jects; their sample must have been fairly representative because the 
occasional re-checks that have been made show rather surprising agree- 
ment. Given norms like these, the unusualness of a subject’s responses 
can be indexed by the frequency of occurrence of that response in the 
populations; sharp can be expected as a response to NEEDLE 152 
times per 1,000 (15.2%), but weapon occurs only once (00.1%). 

The gross majority of word associations are semantically determined, 
i.e., result from the mediation process set in motion by the verbal stimu- 
lus as a sign. All such associates are similar in some way to the stimulus 
word, either similar in meaning (NEEDLE-pin), which would include 
hierarchial relations (NEEDLE-/ool), or in terms of commonness of 
context (NEEDLE-thread). The venerable associationistic principles 
of similarity and contiguity will be recognized here. After an intensive 
analysis of ways of classifying associates, Karwoski and Berthold (50) 
conclude that nearly all responses can be categorized as either some form 
of similarity or contrast. What about contrast responses? The single 
most frequent associate is often the direct opposite (LIGHT-dark; 
MAN-woman). For a number of reasons, this writer believes such 
contrast responses are not semantically determined at all, but rather 27 
flect overlearning of verbal skill sequences, quite akin to FOOT-5al , 
APPLE-cart, and WASTE basket. The tendency to free associate 
Opposites increases with age, children readily giving similar and e 
textual responses but rarely opposites (cf. Woodworth, 114, db ). 
Furthermore, rather than being distributed among many varie ^ 
roughly equivalent words, as is the case with similar m : 
Opposition tendency is largely restricted to a single WOE e direc 
o i f tables). Karwoski and Schachter 

Pposite (cf, Kent and Rosano D ibidem 
(54) report this same effect with opposites and add i e n e as 
Sites are given with significantly shorter reaction-times than simi oe 
One of the more interesting applications of the association met n" 
às been in differentiating responses to sign, symbol, and object levels 
Of stimulation. In an early study on this, Dorcus (29) compared asso- 
Ciations to color words (signs) and actual bits of colored paper (objects). 
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Whereas Co-ordinate and contrast res 
signs (WH ITE-black, ‘RED-dlue), 


objects were most commonly given to color objects (BLUE PAPER- 
ribbons; RED PAPER-~fingernail D). 


s). More recently Karwoski, Gram- 
lich, and Arnott (51) have obtained 


actual objects, pictures of these objec 
jects. The stimulus materi 
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ample, the most c 
knife—on both pi 


emotions, and moti haracter of his verbalizations. 
Bousfield and Barry (9) and Bousfield 


Possible” to “feeling as badly 
as possible") Correlated with their rates of Production of pleasant V& = 
unpleasant associates. The relatively stable attitudes of an individual... 
also exert a Contextual effect i Foley and MacMillan 
(33) have shown mbiguous words (like binding 
administer, di learly influenced by the Occupational status 
of subjects, S, medical students, 
dents. Perh the obviousnes 


tongue compl 
text “carries” 
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eutral word added (eat, devil, evil-D ARK), Group C two neutral words 
eat, basic, evil-DAR K), and Group D, as control, had all neutral words 
1 the context. When the frequencies of response-words related to the 
articular context (e.g., thief, mystery, dead, etc.) were plotted as a 
unction of the density of influence in the context, number of influenced 
ssociates turned out to be a simple multiple of the number of relevant 
zords in the context. In a second experiment, three influencing words 
f relatively independent meaning were used as “context,” and the 
uestion was how temporal proximity of contextual stimuli affects the 
neaning of the eliciting sign. With an item like feminine, strong, young- 
IAN, the responses clearly relevant to each contextual stimulus could 
e isolated (woman, girl vs. hard, work vs. boy, child, for examples). 
"hen the frequency of occurrence of such related responses was plotted 
S a function of the order of presentation of their contextual stimuli 
ego frequencies of woman as a response when "feminine" is in third 
osition, nearest MAN, second position, and first position, most remote 
rom MAN). The results indicate that degree of influence of a con- 
extual stimulus upon the meaning of a sign is a sharply negatively 
ccelerated function of the temporal interval between them. In other 
'ords, the influence of one word upon another falls off rapidly as the 
mount of intervening material increases. 


‘caling Methods 

Considering the number of traits, abilities, and attitudes that psy- 
hologists have attempted to measure by scaling methods, it is signifi- 
ant that there has been practically no attempt to measure meaning 

is way, Since many psychologists must have thought about the prob- 

em at one time or another, this probably reflects the general belief that 
leanings are too complicated or too unique, or both. The few timid 
teps that have been taken in this direction involved drastic limitations 
n the scope of measurement, being aimed at scaling one or two 150- 
ited dimensions of meaning rather than meaning-in-general. . 

One group interested in scaling meaning has been the researchers in 
"man learning, who wanted to be able to select materials for their 
Xperiments which could be specified with respect to this variable A 
lumber of studies have been reported on the meaningfulness or "'associa- 
lon value" of nonsense syllables (Glaze, 35; Hull, 42; Witmer, 113). 
the typical method was to use nonsense syllables as stimuli for word- 
Ssociations, “meaningfulness” being indexed by proportions of sub- 
ects who could find any associations. One could then select equated 
‘sts for learning experiments, equated on this one basis at least. — 

Also motivated to provide learning experimenters with standardized 
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materials, Haagen (37) scaled 400 pairs of common adjectives in terms 
of their synonymity, vividness, familiarity, and association value. The 
method used was to have 280 college undergraduates judge these words 


e judge knew the mean- 


ing of the word; and (d) association value, judged on a seven-point scale, 


referred to the degree to which the given word and a standard were 
associated in thought (e.g., hungry-thirsty, big-large, would have high 
association value). Useful though synonymity and associative value 
may be for purposes of learning experiments, they do not offer anything 
ese judgments were always 
dard word, varying from one set of 
measure has nothing to do with 
ale, being applied to each wor 


separately rather than comparatively, probably is tapping some general- 


- College subjects rated some 296 adjectives on an 
Vorableness-unfavorableness, these 
S word lists as words express 
eral evaluation, F requency distributions of the 
r di ING 
intervals and plotted on Probability Tien, a a 
of these words were |j indi normal distribution of the data 


common, fair, Poor, etc.), including such 


is Connotatively less favorable 
l 1 trary). Th ipni oin 
h ontrary € most significant p 

is that Mosier demonstrated the feasibility of scaling miram aspects 0 


Summary on Existing Methods 


The purpose of the 


Preceding review ha: ; ady 
exist adequate method S been to see if there alre 


S of measuring meaning. By “adequate” I mean 
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already meeting most of the criteria of satisfactory measuring instru- 
ments. What are these criteria? (a) Objectivity. The method should 
yield quantitative and verifiable (reproducible) data. (5) Reliability. 
It should yield the same values within acceptable margins of error, 
when the same conditions are duplicated. (c) Validity. The data ob- 
tained should be demonstrably covariant with those obtained with 
some other, independent index of meaning. (d) Sensitivity. The method 
Should yield differentiations commensurate with the natural units of 
the material studied, i.e., should be able to reflect as fine distinctions 
In meaning as are typically made in communicating. (e) Comparability. 
The method should be applicable to a wide range of phenomena in the 
field, making possible comparisons among different individuals and 
groups, among different concepts, and so on. (d) Utility. It should 
Yield information relevant to contemporary theoretical and practical 
issues in an efficient manner, i.e., it should not be so cumbersome and 
laborious as to prohibit collection of data at a reasonable rate. While 
this is not an exhaustive listing of criteria, it is sufficient for our purposes. 


1. The physiological measures (including action potential, GSR, and salivary 
Tecords) are of somewhat dubious validity, since there has been no demonstra- 
tion of the necessity of these peripheral components, and they are not sensitive 
measures in that we are unable to interpret details of the records in our present 
ignorance. Their chief drawback, however, is cumbersomeness—the subject 
has to be “rigged up” in considerable gadgetry to make such measurements. 

or this reason, even should validity and sensitivity problems be met satisfac- 
torily, it seems likely that physiological indices will be mainly useful as criteria 
against which to evaluate more practicable techniques. | 

2. Learning measures (including semantic generalization and transfer/inter- 
ference methods) are also somewhat cumbersome procedurally, but their main 
f meaning is their lack of comparability. Any 
o the original 


Presentation time than a theoretically oriented ng 
© meaning of this term differs for them; the fact that the religious person 
Petceives VESPERS more quickly than THEORY says nothing about the 


‘ference in meaning of these two words to this individual. The same state- 


ments apply to Skinner's “verbal summator” technique. — 
* The selection of responses in association methods is partly dependent 
"pon the meaning of the stimulus items (and hence indexes meaning) and partly 
“pendent upon habit strength factors. The chief drawback, as a general 
Measure of meaning, is lack of comparability. The responses of two individuals 
to the same stimulus, or of the same individual to two stimulus words, are 
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essentially unique as bits of data. Comparability can be obtained with group 
data, but this limits the method. | v 
5. Scaling methods can be viewed as forms of controlled association in whic! 
the nature of the association is specified by definition of the scales (favorable- 
unfavorable, vividness, etc.) but the direction and intensity of association 1s 


meaning of the scale and its divisions). As used by Mosier, however, the 
method can have only partial validity. This is because he tapped only one di- 
mension of meaning, the admittedly important evaluative dimension, whereas 
we know that meanings vary multidimensionally. 


THE SEMANTIC DIFFERENTIAL 


The method to be Proposed here is a combination of associational 
and scaling Procedures. It is an indirect method in the same sense that 
an intelligence test, while Providing objective and useful information, 
does not directly measure this capacity. However, unlike the intelli- 
gence test which treats this ability as if it were distributed along a single 
continuum (e.g., IQ scores vary along a single Scale), we accept at the 
outset that meanings vary in Some unknown number of dimensions 
and frame our methodology accordingly. 


Research Origins of the Method 


another group and appear regularly whenever a stimulus of the latter 


i are crossed in these cases? ? 
More recent series of Investigations by Karwoski, Odbert, and ther 
ed synesthesia to thinking and language in gener 
(cf., also Wheeler and Cutsforth, 115), Rather than being a rare 


=) at 


oo 
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phenomenon, Karwoski and Odbert (52) report that as many as 13 
Per cent of Dartmouth College students regularly indulged in color- 
music synesthesia, often as a means of enriching their enjoyment of 
music. These photistic visualizers varied among themselves as to the 
modes of translation employed and the vividness of their experiences, 
and their difference from the general population appeared to be one of 
degree rather than kind. Whereas fast, exciting music might be pictured 
by the synesthete as sharply etched, bright red forms, his less imagina- 
tive brethren would merely agree that terms like “red-hot,” "bright," 
and “fiery,” as verbal metaphors, adequately described the music; 
@ slow and melancholic selection might be visualized as heavy, slow- 
Moving “blobs” of sombre hue and described verbally as "heavy," 
blue,” and “dark.” The relation of this phenomenon to ordinary 
verbal metaphor is evident: a happy man is said to feel “high,” a sad 
man feels “low”; the pianist travels “up” and "down" the scale from 
treble to bass; souls travel “up” to the good place and “down” to the 
bad Place; hope is ‘‘white” and despair is "black." The process of meta- 
Phor in language as well as in color-music synesthesia can be described 
as the parallel alignment of two or more dimensions of experience, 
efined verbally by pairs of polar opposites, with translations occurring 
etween equivalent portions of the continua (Karwoski, Odbert, and 
Osgood, 53, pp. 212-221). 
Interrelationships among color, mood, and musical experiences were 
Studied more analytically by Odbert, Karwoski, and Eckerson (81). 
Subjects first listened to 10 short excerpts from classical scores and indi- 
cated their dominant moods by checking descriptive adjectives arranged 
™ à mood circle (cf., Hevner, 39). Then, on a second hearing, they listed 
the colors appropriate to each score. Significant relations were shown; 
the color associations to musical scores followed the moods created. 
„Portion of Delius’ On Hearing the First Cuckoo in Spring was judged 
“surely in mood and preponderantly green in color; a portion of Wag- 
ner’s Rienzi Overture was judged exciting or vigorous in mood and pre- 
Ponderantly red in color. When another group of subjects was merely 
Shown the mood adjectives (with no musical stimulation) and asked to 
Select appropriate colors, even more consistent relations appeared, 
Suggesting that the unique characteristics of the musical selections had, 
“anything, somewhat obscured the purely verbal or metaphorical rela- 
tions between colors and moods. Almost identical findings have been 
1 Ported by Ross (92) for relationships between the colors used in stage 
'ghting and reported moods produced in the audience. Data are also 
*vailable for the effects.of color upon mood in mental institutions and 
n industrial plants. 
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regularly up and light (white) in relation to bad things, which d 
down and dark (black). A prevalent myth tells of how the gods helped 
the original man to struggle "up" from the “dark,” “cold,” wet, 
"sad" world below the ground to the "light," “warm,” “dry,” “happy 

world on the surface of the earth. Among certain Siberian Aborigines, 
members of a privileged clan call themselves the "white" bones in 
contrast to all others who are referred to as "black" bones. And even 
among the Uganda Negroes we find some evidence for a white god at 
the apex of the hierarchy, and white Cloth is clearly associated with 
purity, being used to ward off evil spirits and disease. Such data sug- 
gest the existence of a pervasive semantic frame of reference, Further 
study of the problem by more adequately trained investigators could 


continua, as above, a set of scales wa. 
of particular concepts, such as PACIFIST, RUSSIAN, DICTATOR, 
and NEUTRALITY. Successive 
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pendence of judgment as possible. The feasi- 
using this method to record the changing struc 
+, the changing meanings of a set of social 


lowing observation: As used by our subjects in making their judgments, 
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fram f A 
VENERE pieg — like strong-weak, realistic-unrealistic, and 
dee in Pin He of this evaluative group and pointed to 
ie ns € dimensions within the semantic framework. 
laine a re e apparent reference point of the observer (by 
Filia Gs ge the same concepts “as a German” or “‘as an 
ie yim a ocn uced gross and appropriate changes in the evalua- 
FON siiis Fa did not disrupt the qualitative pattern of each 
e ie oe : E GERMANS, when judged by students 
and "happy" e of Germans, was still seen as relatively more "strong" 
Fir Mine y (remember, this was during 1940-1942) than "noble" 
." This illustrates the kind of difficulty experienced when one 


tries to a. ; 
99). ssume the point of view of another (cf., Stagner and Osgood, 


L . 
ogic of the Proposed Method 


The re y 
1. The Te described above gave rise to the following hypotheses: 
ofa concept to SS of description or judgment can be conceived as the allocation 
underlying asthe experiential continuum, definable by a. pair of polar terms. An 
turn out to eite our research is that these “experiential continua" will 
Possible by the "s ections (in language) of the sensory differentiations made 
discriminations i uman nervous system. In other words, it is assumed that 
ner or involve n meaning, which is itself a state of awareness, cannot be any 
nervous syste any more variables than are made possible by the sensory 
failure io ca re (cf., Boring, The Dimensions of Consciousness, 6). While 
Index of m arm this notion would not eliminate the proposed method as an 
Plicatio caning, its confirmation would greatly enhance the theoretical im- 
ns of this work. 


- Man i - 
Gre es y different experiential continua, or ways in which meanings vary, 
presented by a single dimension. 


This f 

ate continua was clearly evident in 
on the changing structure of social 
d thinking that makes the develop- 
feasible. If the plethora of de- 
d independent of one another, 
have assumed, then measurement 
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men 


limi r A 
imited number of such continua can be used to define a semantic space 
be specified. From the viewpoint 


within w 
ility of measuring meaning- 


. CX T 

in. Perimental semantics, this both opens the possibi 

fit can b as the basic methodology. 

Suffici e demonstrated that a limi dimensions or factors are 
i f randomly selected concepts, 


and : 

if th B Dia: 

then sick technique devised satisfies the criteria of measurement stated earlier, 
a “semantic differential,” as I have termed it, ?s an objective index 


Meanj S 
the fied. From the viewpoint of psychological theory, we may look upon 
o ures followed in obtaining this measure as an operational definition 


Meanj : 
IQ Buon cl in the same sense that the procedures followed in obtaining the 
provide an operational definition of intelligence. 
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The operations followed in the present instance are explicit. They 
involve the subject's allocation of a concept within a standard system 
of descriptive dimensions by means of a series of independent associative 
judgments. The judgmental Situation is designed to be maximally 
simple. Presented with a pair of descriptive polar terms (e.g., rough- 
smooth) and a concept (e.g., LADY), the subject merely indicates the 
direction of this association (e.g., LADY-smooth). We have developed 
two different methods for collecting data: In the graphic method, à 


be the measuring instrument finally 
of factors in the 50 X50 matrix (e 


An "evaluative factor" account 
variance. There is also evidence for 4 
factor," and several others not cle. 
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tion. Given such factors, it will be possible to select those specific 
scales (e.g., good-bad, strong-weak, active-passive, smooth-rough, hot- 
cold, etc.) which best represent them. 
__We have done some exploratory work 
differential as a practical measuring device. 
in Figure 3 will serve to illustrate the method. Two grou 


on the use of the semantic 


The two sets of profiles 
ps of only 20 


Group I (N: 20) — "polite" 


Group II (N: 20) -= "polite" =-= 


Group I (N: 20) — "eager" P 
Group II (N: 20) — "burning 977-7777 
rounded 


weak 


F N 
à Fic. 3. ILLUSTRATION OF APPLICATION y Ron Be m a np 
FFERENTIAL FOR MEASURING THE ConNoTATIVE MEANINGS or ADJ DA. 
PPER Pnorr,rs, Meprans FoR Two GROUPS or 20 SUBJECTS DIFFERENTIATING 
OLITE”; B, Lower PROFILES, MEDIANS FOR Same Two GROUPS OF 20 SUBJECTS 
IFFERENTIATING “EAGER” AND “BURNING.” 


or A PRELIMINAR 


rr 


Subjects each differentiated the meaning of the adjective "polite"; 
“toup I also differentiated "eager" while Group II also differentiated 
dy). Median judgments of the 20 


urning” (as part of a larger stu 
Subjects on each scale are plotted. There is high agreement on the dif- 
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i i at 
ferentiation of the same sign, "polite." The different, but — 
similar signs, "eager" and “burning,” show significant points o 


‘ ? 5, 
is relatively hot and dry as compared with "eager," and ull a 
relatively good and freshas compared with "burning." These differe ia 
are obviously what they would have to be if the method has any ke 
ity. It must be emphasized that the sample of scales shown here 


3 or 
not necessarily represent those to be finally derived from our fact 
analysis. 


Evaluation of the Method 


can be presented now. 


1. Objectivity. The semantic differ ame 
presumably verifiable, in the sense that other investigators can apply the $ 
sets of scales to equivalent subjects and i 


B e 
2. Reliability, In the test form from Which data for the factor analysis we" 
collected, 40 of the 1,000 i 


‘sion 

a point where the arn 

ń the obscurities of landed 

TS can proceed on a purely objec the 
As a matter of fact 


anter" 
; Scales do not ad it i vay of misin 
pretation, mit much in the w ay i 
4. The question of Sensitivit cher it i 
Y of the metho j whethe 
able to reflect as fine disti 5 d comes down to 


tiated (eg., "good," »" is Somewhat s 
larger than is "nice," which like “female” Shifts to 


S , [ea 
bi € Space). Thus "nice man" hasa slightly effeminate tone whe 
good woman” (as Compared with “nice Woman") has 4 narrowly moral tone. 
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precisely the same contexts, and if our measuring instrument includes a suf- 
ficient number of dimensions of the semantic space, then a significant difference 
should appear on at least one of the scales. 

5. Comparability. It is here that the most serious questions arise. (a) Is the 
method culture-bound? If the tendency to dichotomize experiential continua is 
characteristic of Western culture but not necessarily elsewhere, then the 
method would not have generality. This is an empirical question requiring the 
skills of anthropologists and linguists for solution. (b) Is the method limited 
to the differentiation of nouns against adjective scales? The structure of our 
language is such that "adjectives" typically reflect abstracted qualities of 
experience and “nouns” the concepts and things dealt with. We have found it 
Possible to set up scales like giant-midget, fire-iceberg, god-devil and to judge 

concepts like INSINUATE and AGITATED against them. This does not 
seem “natural” to members of our language community, however; it is prob- 
ably the stem or root meaning of words that our method taps. (c) Can different 
concepts be compared? To the extent that judgments of different concepts in- 
volve the same factor structure, any concept may be compared with any other 
against a single, standardized semantic framework. (d) Caz different indi- 
viduals be compared? This also comes down to the generality of the semantic 
factor structure. It is quite conceivable that different classes of people (scien- 
tists, ministers, etc.) have somewhat varied semantic structures, differing in 
the emphasis upon certain factors and interrelationships among them. In 
fact, a significant source of individual differences may lie here. 

Our method can be criticized on the ground that it only gets at connotative 
meaning, not denotative meaning. This is a limitation. Both SIMON LEGREE 
and WAR might be allocated to approximately the same point in semantic 
space by our method. This would indicate similar connotative meaning, to be 
sure, but it would not indicate that these signs refer to the same object. Our 
differential will draw out the hard, heavy, cold, ugly, threatening connotations 
of the sign HAMMER, but it will not indicate that HAMMER is “an instru- 
ment for driving nails, beating metals, and the like, consisting ofa head, usually 
of steel, fixed crosswise to a handle” (Webster's Collegiate Dictionary). In 
Part, this limitation stems from our method of selecting descriptive scales in 
terms of frequegcy of usage rather than in terms of a logically exhaustive 
Coverage, as given in Roget's Thesaurus, for example. 

6. Utility. In any area of science, the development of an adequate method 
of measuring something (be it the wave length of radiation, blood chemistry, 
intelligence, or meaning) opens up well-nigh inexhaustible cae e ad 
application. (a) Semantic norms. In much the same way that Thoradi e teh 
established his norms for frequency-of-usage of common words in the ng is 
language, the semantic differential could be used to compile a functional lexicon 
of connotative meanings, @ quantized thesaurus. Similarly, the gradual 
drift of changing meanings, both temporally and geographically, could be 
charted. (b) Individual differences in meaning. It isa truism that the meanings 
of socially significant signs differ for different classes of people. Concepts like 
CHURCH, LABOR LEADER, STALIN, and TRUMAN have different con- 
Notative significance to different people, and the semantic differential can be 
Used to quantify these differences. In this sense, it can be used as a generalized, 
Multidimensional attitude test. For example, 10 people may have identical 
degrees of favorableness toward NEGRO (evaluative dimension) and yet vary 
markedly with respect to other dimensions of the meaning-space. (c) Changes 
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in meaning. Under the pressure of events, the meanings of social signs change, 
e.g. the meaning of ITALIANS to Americans during the past half century. 
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of standards for evaluation. Unsystematic, subjective evidence based 
on clinical impressions need not play much of a role, if any, in the 
validation process. Of course, it is encouraging to learn that clinicians 
reagi positively to the test, just as it would be discouraging if the op- 
posite tended to be the case. But acceptance of a technique as being 

fruitful” hardly constitutes validation. An instrument must prove its 
worth in a variety of research settings. 

The present article is intended to survey completed studies of the 
Blacky Pictures in a number of separate areas. These summaries, based 
on researches reported in detail elsewhere, have been assembled in order 
to provide some perspective on what has been done with the test to date 
and to suggest lines of future research. Sufficient evidence has ac- 
cumulated to warrant such a stock-taking enterprise; and we shall take 
advantage of the opportunity to present our tentative appraisal of these 
available validity data. 


THE BLACKY PICTURES TECHNIQUE 


Before describing the various approaches relating to the validity of 
the Blacky Pictures, a short résumé of the technique itself is probably in 
order. The pictures were originally devised in 1947 as an attempt to get 
at the deeper recesses of personality in a more appropriate setting, 
geared directly to dynamic interpretation. It was felt that many pro- 
jective techniques are lacking in theoretical orientation and conse- 
quently pose difficult interpretive problems. The twelve cartoons, 
tailored to fit psychoanalytic theory, portray the adventures of a dog 
named Blacky. The first introduces the cast of characters, which in- 
cludes Blacky, Mama, Papa, and Tippy, a sibling figure of unspecified 
age and sex. Each of the subsequent cartoons is designed to depict 
either a stage of psychosexual development or a type of object relation- 
ship within that development. Dog cartoon figures were utilized to 
compensate for the increased structuring of the stimulus cards—the 
Intention being to facilitate freedom of personal expression in situations 
where human figures might provoke an unduly inhibitory resistance as 
a result of being ‘‘too close to home." While on the one hand minimizing 
the dangers of resistance, the canine medium, thanks to Disney cartoons 
and comic strips, still preserves enough reality for subjects to identify 
themselves freely with the cartoon figures and to project their inner- 
Most feelings. It seems almost as if the animal cartoons appeal directly 
to the residues of childish, pre-logical thinking in adults, despite the 
Added fact that they frequently realize consciously that they are telling 


about themselves. 
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The subject is asked to tell Stories in response to the pictures. After 
his spontaneous Story on each cartoon, he is asked a series of multiple- 


response is obtained by having the subject express his preferences for 
the various cartoons. For group administration the sexes are tested 
separately, since Blacky is presented as the “son” to males and as the 
"daughter" to females, An objective Scoring system, recently revised 
on the basis of internal consistency 


taneous Story, Inquiry, Cartoon Preference, and Related Comments) 
for each dimension, is employ 


Comparison WiTH THEORETICAL PREDICTIONS 


mpleted studies of this type fall into three 
tionships within the theory itself; applicatio” 
phic groups; and theoretical contributions t° 


tained differences again clearly 
expected to occur by chance alone. 


um e | — 
————— d — 
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These differences between the sexes were almost all in the direction 
predicted by psychoanalytic theory in those instances for which the 
theory permitted an unequivocal prediction. 


The Theory as Applied to Various Clinical Syndromes 


The paranoid schizophrenic. Aronson (1), in a study aimed at the 
Freudian theory of paranoia, administered the Blacky Pictures in- 
dividually along with several other psychological tests to 30 paranoid 
schizophrenics (Pa), 30 nonparanoid schizophrenic controls (Ps), and 
30 normal controls (N). The three groups were equated for age, in- 
telligence, occupation, religion, and veteran status. The two psychotic 
samples were differentiated according to the presence or absence of 
delusions, which was judged on the basis of all the available clinical 
materials. We shall summarize here only the section dealing with the 
Blacky Pictures. Significance tests computed from the blindly-scored, 
coded protocols revealed a large number of differences (including source 
scores and inquiry items as well as total dimensional scores) between the 
groups. The number expected to occur by chance alone could not be 
computed, since the various comparisons were not independent of each 
Other (e.g., total dimensional score contained the separate sources). 
However, since the Blacky data were compared to predictions made 
from the theory, the issue of capitalization on chance was not deemed 
to be of major concern. 

Within each test dimension (Oral Eroticism, Oral Sadism, etc.) at- 
tempts were made to integrate the findings, taking into account the 
level of awareness tapped by separate sources (Spontaneous Story, 
Inquiry, etc.). The following are excerpts from Aronson's summaries of 


the data (1, pp. 129-130): 


1. Oral Eroticism (Prediction: Pa stronger than N). The paranoids showed 
more evidence of basic underlying oral deprivations than the normals. How- 
ever, they tended, much more than the normals, to deny these deprivations. 

hese results are in accord with the Freudian contention that paranoids are 
fixated at an early narcissistic stage of psychosexual development. ^ 

2. Oral Sadism (Prediction: Pa stronger than N or Ps). The paranoids ex- 


hibited very strong unconscious oral sadistic conflicts, as compared to the nor- 
mals, but they did not differ from the psychotics. The paranoids also showed a 
at a near conscious 


great deal of difficulty in handling oral sadistic impulses n 
level. These results indirectly support Freud's statement that paranoids are 
fixated at a narcissistic stage of development. They directly support Klein and 
Rosenfeld's theory that oral sadistic fixations play an extremely important role 
in the development of paranoia. ' 

3. Anal T (Prediction: Pa stronger than N or Ps). The paranoids 
revealed much stronger anal retentive conflicts than the normals did. They also 
tended to exceed the psychotics in this respect. These results are in agreement 
with the prevalent analytic viewpoint that anal fixations are the primary ones in 
paranoia. The paranoids made little attempt to conceal their anal retentive 
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interests and attitudes, This frankness on their part, in contrast to their genee 
evasiveness on the Blacky technique, was probably due to the fact tiara x 
retentive character traits are rather highly valued in Western society, and gm 
do not have to be denied. Finally, according to analytic theory, anal fixatio 
frequently lead to the adoption of passive (homo)sexual aims. 


tendency toward feminine identificati 


a preference for narcissistic types of love-object choice. Little or no 
differences were obtained on the dimension 


Sibling Rivalry, and Ego Ideal. Some indirect evidence of stronger 


The stutterer. Merchant (8) utilized the Blacky Pictures to explore 
Blacky protocols (group 


Stutterer was matched WE 
X, age, family constellation, an 
Aptitude Test, There were 15 Si 
each group. She found that the stutterers differe 
14 Blacky dimensions. The 


roticism, Oral Sadism, Castration Anxiety and Penis Envy, ie ume 
tion Process, Guilt Feelings, and Anaclitic Love-Object. On the dime 


H . . yer 
ness the stutterers received significantly fewe 
strong scores. Merchant evaluates her findings as follows: 


rather than of “Conclusions,” but 
evidence for the Psychoanalytic 


The peptic ulcer case. Ina study report 
the Blacky Pictures were administered 
male ulcer patients as one phase of a tot 
results are summarized as follows: 


Exploration of the scored responses, in conjunction with those of three gonr 
trol groups (normals, paranoid schizophrenics, and nonparanoid cago 
i PPOsite trends within the ulcer sample. Whereas all =. 
ongly oral stories, only one-half selected multiple-choic 
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alternatives indicating oral conflict in the inquiry items on Cartoon I. The dis- 
crepancy between close-to-conscious expression of oral needs in the one half, 
contrasted with obvious attempts at denial in the other, suggested the hy- 
Dothesis that there may be two very different patterns of ulcer dynamics. 
Further investigation of the "primary" and "reactive" subgroups showed the 
latter to be consistently more evasive in the content of their stories on the first 
oral cartoon. Comparisons on the remaining Blacky dimensions revealed the 
Primary" pattern to consist of a relative absence of conflicts centering about 
anal retentiveness, oedipal feelings, castration anxiety, and narcissistic object- 
choice, along with an excessive concern for mothering and little conscious desire 
for strong, masculine identification. The “reactive” pattern, closer to the 
Popular conception, is characterized by repressed receptive longings, intense, 
unresolved oedipal feelings, the conscious wish to emulate a decisive father 
figure, a pervasive sense of guilt, and a highly narcissistic approach to others. 
The formulation of these two patterns, based upon a limited number of 
Cases, was presented in the form of a suggestion for the direction of additional 
research in the area of peptic ulcer dynamics. Differences between the two sub- 
&roups on other psychological tests are reported in a paper by Marquis, Sinnett, 
and Winter (7). 


_ The sexual offender. Lindner? reports what he describes as a ‘‘validat- 
ing study" of the Blacky Pictures done in two Maryland State prisons. 
he technique was administered individually to 67 male sexual offenders 
and 67 nonsexual offenders matched according to age, race, I.Q., educa- 
tion, marital status, socioeconomic status, length of sentence, and pre- 
vious commitments. The experimental group was comprised, in de- 
creasing order of frequency, of cases of homosexuality, sodomy, rape, 
pedophilia, exhibitionism, carnal knowledge, and contributing to the 
elinquency of minors. Analysis of the data revealed the sexual 
offenders to be significantly more disturbed than the nonsexual of- 
fenders on 9 of the 13 Blacky dimensions. These groups were differ- 
entiated at the .001 level of significance on Oral Eroticism, Oedipal 
‘tensity, Masturbation Guilt, Castration Anxiety, Sibling Rivalry, 
and Guilt Feelings; at the .01 level on Oral Sadism and Nancie 
Ove-Object; and at the .05 level on Anaclitic Love-Object. pe 
*pulsiveness also approached significance (P <.10), herean a 
‘tentiveness, Positive Identification, and Positive Ego Ideal dis te 
iscriminate between the sexually deviant group and the n y 
€viant controls. Within the experimental sample of offenders there 
Were no significant differences according to classification. wan 
indner presents the following interpretation of his findings: 
e found that the Blacky Pictures test is a valid 


In ham. d i ; 4 Š 
feu Conclusion, then, we hay lected population. It is sufficiently 


i eae 
ndicator of psychosexual deviation in a se 


oned sexual and nonsexual offenders by means of 


* LINDNE: impris 
R, EC dh tela SDE annual meeting of the Eastern Psycho- 


t 
he Blacky Pictures test. (Presented at the Se 
Bical Association.) 
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VALIDATION BY ExPERIMENTAL TECHNIQUES 


The preceding section summarized a series of studies in which Blacky 
data were compared with predictions derived from psychoanalytic 
theory. A second type of approach to the validity of the instrument lies 
in comparisons with independent experiment: 


aneous oral references on seven of the 
striking evidence of preoccupation with 
way to validate her test performance, since 
vailable on a large number of experimental 
r Structure? These measures had been ob- 


: time-sampling, teacher ratings, and socio- 
metrics, 


f the 20 variables she ranked be- 
For example, she was fifth in the class of 26 on 
j ounce cups of ice cream consumed daily; first p. 
eeds praise from others"; third in taste suggestibil- 
"No" to requests from others; and 50 
hat on two nonoral control variables— 


ups during the ice cream ex eriment— 
she ranked 23rd and 13th respectively, : 
ndent experimenta] evidence clearly sub- 


anti, Y prediction of Strong oral involvement in 
this girl should encourage such approaches to validation. 


Blacky record by experimental techniques. 
(Presented at the round table on the Blacky Pictures held at the 1950 annual meeting 
of the American Psychological Association.) 


THE VALIDITY OF THE BLACKY PICTURES 245 


PREDICTION OF BEHAVIOR IN A GROUP SETTING 


Swanson (10), in an attemft to analyze the relationship between per- 
sonality characteristics of group members and their observed behavior 
in the group, administered the Blacky Pictures to each of two groups of 
20 delegates at the 1949 session of the National Training Laboratory for 
Group Development in Bethel, Maine. These groups contained roughly 
equal numbers of men and women, with a median age of 47. Independ- 
ent data on the behavior of participants and groups were secured as 
Part of the general routine of the project and were not obtained speci- 
fically for this study. 

The Blacky protocols were later scored in a blind analysis by the 
author of the test, who had available only the age and sex of the subject. 
ra profile of scores along the various psychoanalytic dimensions was thus 
available for each subject. The three conventional categories of very 
Strong, fairly strong, and weak or absent were employed, so that one 
individual might have gotten a ++ on Oral Eroticism, a + on Oral 
Sadism, a 0 on Anal Expulsiveness, and so on down theline. Training 

roups A and B were both scored in this fashion. 

3 Swanson, from his knowledge of psychoanalytic theory, made pre- 
dictions concerning the pattern of Blacky dimensional scores which 
should be associated with various tendencies. For example, he reasoned 
that strong scores on Oral Sadism, Anal Expulsiveness, Oedipal In- 
tensity, Sibling Rivalry, and Guilt Feelings should raise the total 
amount of an individual’s actual participation in a permissive group like 
A, whereas Oral Eroticism, Anal Retentiveness, and Anaclitic Love- 

Ject choice should lower it. Using this intuitive pattern analysis of 


Nacky Scores, he ranked the members of the group on predicted par- 
bserved actual par- 


wh P'oductive in its decision-making, B h 
á 1 was accompanied by lower participation a 
Sion-making, 
The main results of the study are presen 
Produced from Swanson’s report. In commen 
lacky Pictures for his design, he writes: , 
e Unsystematic though our data are, they suggest that the Blacky Test is a 
uitable instrument for recording the kind of personality variables that areim- 
Portant in interaction. Neither the nu 


ted in Table 1, which is re- 
ting on the utility of the 


mber of our groups, nor their size, nor the 
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TABLE 1 


SUMMARY OF RELATIONSHIPS BETWEEN THE BLAcky PREDICTIVE PATTERNS 
AND THE CRITERION VARIABLES FOR Groups A Axp B* 


After Swanson (10) 


Clinical Prediction Based on 


Criterion Variable Blacky Scores 


Group A Group B 

Total volume of Participation .638 .56T 
Percentage of tota] participation expressed that is 

disagreement and modification +21 32 
Percentage of total participation received that is 

disagreement and modification .33 E 
Percentage of total liking choices that are favorable .688 494 
Percentage of total mentions of being influenced 

that are Positive in direction .36 05$ 


Percentage of total mentions of being a source of in- 
fluence that are Positive in direction 321 81 
Ideology Test—total Score 


561 233 
Desire to be a leading member of the group -68§ 37 
Desire to conform to the group's wishes -50t no data 
Satisfaction with own performance in the group tt no data 


‘ " s in each 
» all measures in this table are rhos. N is 17 in ea 


^ " ith 
ost other personality depth instruments, wi 


: soe " p i S 
: It originated in a Systematic theory that E 
to handle the individual mechanisms of interpersonal relations in a single, co 


Prehensive scheme, Unquestionably that schemeis not infallible, but itis system- 
atic and testable, 
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the authors' knowledge, no systematic Blacky explorations of this sort 
have already been completed. However, we may be able to set our 
sights more sharply by considering three "exercises" which fall into this 
category. 


The therapist's judgment as the standard. One such investigation has 
been discussed in the preface to the sample case workup in the Blacky 
Pictures Manual? The procedure, in which a patient's therapist was 
asked after 10 hours of therapy to pick out his patient from among a 
&roup of five, is described as follows: 


All of the patients had been tested and the analyses written up blindly be- 
Ore therapy was begun. The therapist made choices first from five short de- 
Scriptions (laid out in random order) adapted from each dimension, and finally 
rom the five complete personality evaluations. On all of the specific dimensions 
he succeeded in identifying his patient by either first or second choice, and in the 
nal analysis he made the correct first choice (3, p. 8). 


A similar study along more extensive lines is now being conducted by 
llis in which the Blacky Pictures have been administered to a patient , 
with some two hundred hours of psychoanalysis.5 Ratings by therapist 
wit, Patient, without knowledge of Blacky results, are being compared 
dia. e made by 30 clinical psychologists from the Blacky protocol 
.. The clinician's prediction of the patient's test performance. A variation 
In the use of the clinician as a criterion agent is to ask him to predict, on 
€ basis of all available information, how the patient will perform on 
the test. An illustrative exercise was done at VAH Fort Custer in which 
an extensive set of interview and test materials (Rorschach, TAT, 
e MAN "Gestalt, Wechsler-Bellevue) was used to predict presence (+) 
r absence (0) of disturbance on each of the Blacky dimensions. The 
Predicted and actual scores for this case coincided in 12 out of s in- 
m insofar as gross indication of presence or absence of disturbance 
ncerned. ; 
he clinical case study. Michal-Smith, Hammer, and Spitz (9) rep 
€ case study of a nine-year-old Negro boy referred to a pet T 
*aling toys. Case material revealed a history of spying on his mot "d 
and stepfather at night, masturbation, homosexual and pclae 
€Pisodes, Excerpts from the patient’s Blacky stories arare i 
ronfirm and elaborate the severe oedipal ambivalence expected on the 


‘Asis of the history. 


4 ! i " n 
' The clinician whose cooperation made this exercise possible was Dr. Abraham Carp, 


E^ 5 Psychologist, VAH, Fort Custer, Michigan. 


rsonal communication. - : 
The clinician in this case was Justin L. Weiss, VA trainee in clinical psychology, Uni- 


Vere? 
ersity of Michigan. 
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Some CRITICAL CoMMENTS 


At first glance, the research cited above might be interpreted as 
pretty clearly establishing the Validity of the Blacky Pictures. For 
Various reasons, however, these results should be considered as en- 
couraging and suggestive rather than definitive. They je 
further exploration of both the test and the personality theory i 
Serves; they strongly Suggest that “there is something there," but do 
not necessarily indicate “what it is,” or “where it is." Two examples 
from the original monograph illustrate methodological difficulties which 
constrain a definitive interpretation: 


1. The only theoretical Predictions which could be compared with empirical 
findings were those icti i 


: oe a 
Population of Predictions was actually checked and found to agree with dat 


A i d 
from the test? Nobody can tell; Psychoanalysis is stil] insufficiently logical an 
systematic to permit an exhaustive d 


àn incomplete population of Hip 
comparisons between theory and 4 nt 
of what constitutes chance agree 
e. In these circumstances, one cann 


is unknown, so a rigorous determination 
between theory and test cannot be mad igo 
determine, Precisely, whether obtained agreement between theory and test SI£ 


. t] 
nificantly exceeds the “real” chance expectancy for agreement, though there ! 


" H e 
no question that it exceeds the most reasonable estimate of expectancy that W 
can make at the moment, 


1 ^ n 35 rep 
* differences and dimensional Wr 
real" because it is statistically 


which do not. In effect, the results must b 
tested in later studies under a variety 


DO 


E 


$e —— 
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One may find the seeds of ad hoc reasoning, capitalization on chance, 
and kindred sins in the subsequent researches summarized above. These 
methodological frailties frequently, often unavoidably, characterize 
exploratory research in this area—hence the emphasis here on the sug- 
gestive and encouraging, but not definitive, character of the current 
findings on the validity of the Blacky Pictures. It is noteworthy, how- 
ever, that these studies investigated the test performance of various 
kinds of persons, ranging from psychiatric cases to normal individuals, 
and employed criteria as diverse as psychiatric symptomatology, be- 
havior in a group, and amount of ice cream eaten. In a very important 
Sense, these studies constitute a species of cross-validation of the test; 
and, fortunately, they all tend to yield positive and confirmatory re- 
sults. As such evidence accumulates, one's confidence in the test can 
justifiably increase sharply. .It becomes a bit difficult to consider that 
Sampling errors, capitalization on chance, and the like, by themselves, 
àre responsible for the positive results obtained under such varied cir- 
cumstances. 

Of course, the full range of possibilities for validation research has 
by no means been explored as yet. Some studies should employ, more 
directly, the type of data upon which psychoanalytic theory is based— 
the events of analytic therapy. Up to the present, no systematic in- 
Vestigation has compared performance on the pictures with such criteria 
as predictions and judgments made by trained analysts, the course and 
Content of the patient's associations, the vicissitudes of the transference 
and so on. Since these are the data psychoanalysis was invented to 
order and comprehend, test and theory could then be compared ata 
somewhat less derivative and inferential level than has been possible 

eretofore. Many of the relevant and even critical aspects of personality 
may be detected less in the form of overt behavior on the part of the 
Patient than through hunches, feelings, impressions, and even personal 
reactions on the part of the therapist. More refined research in this 
as demands the use of therapists and observers as sensitive dis- 
Criminators. With appropriate study, these sources could yield criterion 
data relevant to those inchoate, unexpressed aspects of personality so 
dimly and ambiguously reflected in overt symptoms, social behavior, 
and the like. , . 

The close articulation of the Blacky Pictures with psychoanalytic 
theory may or may not prove to be a great virtue. Both are in their 
Scientific infancy; both really are still in the "invention" stage of de- 
Velopment. If the theory, or something like it, turns out to be essentially 
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Correct, the advantages of having a device like the Blacky are obvious. 
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A MEASURE OF RELATION DETERMINED BY BOTH 
MEAN DIFFERENCE AND PROFILE INFORMATION 


CHARLES E. OSGOOD AND GEORGE J. SUCI 
University of Illinois 

In psychology and other social sciences the investigator often has 
available a number of different measurements, constituting a profile, 
for each of several variables. The relationship between any two such 
variables is usually expressed by a product-moment correlation or 
some derivative of this ratio. This expression of relationship reflects 
only the profile similarity between the two sets of measures; information 
regarding the absolute differences, or discrepancies, between the means 
of the measurements is discarded. In many cases this difference in- 
formation is irrelevant—when, for example, one correlates- height 
(measured in inches) with weight (measured in pounds), or when one 
Correlates two aptitude tests in which the scores depend quite arbi- 
trarily upon the number of items in each battery. But there are many 
other cases where this difference information is relevant. Measurement 
Specialists have often expressed concern, for example, over the fact 
that a moron and a genius may have closely correlated profiles, despite 
the absolute discrepancy between their scores. During the past three 
years the writers have been working toward the development of ob- 
jective methods of measuring connotative meaning, using systems of 
descriptive scales as the bases for judgments. As will be shown in 
Subsequent examples, usual correlation procedures failed to give valid 
representation of semantic relations, and we were forced to search for 
Other measures of relationship. The difference method we have developed, 
while Particularly applicable to semantic measurements, is by no means 
restricted to this type of data. Problems identical with ours exist in 
Many areas of social science,? and probably elsewhere as well. 
ent of meaning. Psychol. Bull., 1952, 


difference method reported here was 
ychological Association, Septem- 


49 ] Oscoop, C. E. The nature and measurem 
2, 197-237. A preliminary description of the 
8iven in two papers at the meeting of the American Ps 
ber, 1950, 

* As evidence of concern over such prol 


Sattel (rp and other coefficients of pattern similari ; 
a 98) discusses exactly the same issue in connection with the measurement of differences 


în culture patterns, deriving a “coefficient of pattern similarity” which is similar to the 
Method described here; Cronbach has recently described (mimeographed materials) a 
Measure of relation which appears to be identical with that described here, but developed 
connection with interpersonal measurements from sociometric and Q-technique 


Studies, 


blems we may cite the following: R. B. 
ty. Psychometrica, 1949, 14, 279- 
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THE DIFFERENCE METHOD AND THE GEOMETRIC MODEL ON 
Waca Ir Is BASED 


Before describing the difference method it will be useful to er 
the nature of the problem. Figure 1 shows five seven-point "I 
In our own work on semantic measurement such scales are define e 
polar adjectives. When subjects are instructed to rate each of a num 


EE B Cc D E 


e : : 


Lr: NL CENE 5 
Fic. 1. PROFILES ror Five HYPOTHETICAL VARIABLES (A, B, C, etc.) JUDGE 
ON FIVE Scares (a, b, c, Erc.), 
VARIABLES A, B, AN 
ABLES C, D, AND E Cons 
FROM A, 


zs; VARI- 
D C CONSTRUCTED SO AS TO Have IDENTICAL cag ames CIS 
TRUCTED SO As TO Have NEARLY IDENTICAL MEAN DIFFE 


of concepts on each of the scales (e.g., LADY rough-smooth, SIN high 
low, FATHER strong—weak, etc.), profiles like those shown are gens 
rated. Concepts are represented by capital letters (A, B, C, etc.) an 

scales for judgment by lower-case letters (a, b, c, etc.). Suppose 


represents LOVE, B represents AFFECTION and C represents HATE. 
Since they covary perfectly, despite the g 


ee 
— — -— 
ie = 


X 


y —— — oe. 


A MEASURE OF RELATION 253 


covariation, thereby providing fuller reflection of the total information 


in the measurements. 

If we have 2 variables and k measur 
considered a point fixed in k-dimensiona 
Data of this kind can be arranged in matrix form a 


ements, every variable can be 
1 space by the k coordinates. 
s shown in Figure 2. 


à i n 


Fic, 2. GENERALIZED SCORE MATRIX FOR 7 VARIABLES MEASURED ON k DIMENSIONS. 


Let us define the following symbols: 
X —a measurement in cell ij in ra 
2—a measurement in cell ij stan 


7 H t 
in column j; 
g=a measurement in ce 


w score form; 
res 


dardized with respect to all measu 


Il ¿j standardized with respect to all measures 


in row 7; r , X 
dj —the difference between the score in cell ij and the score 1n cell al; 
D — the distance between variables j and l; i 
atrix; 


D(z) =this distance D found with 3 scores in the m 


D(X) —this distance D found with raw scores in the matrix. 

y orthogonal, the distance D between 
en by the square root of the sum 
ates on the same dimension, 


If the k dimensions are mutuall 
any two points fixed in this space is giv 
of the squared differences between coordin: 


ie., 
D- y p» di? [1] 
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ables can be plotted in Space such that the distances between - 
variable and every other variable satisfy the values in the matrix o 


sions (however, see discussion below). y 

In Table 1 are given X and D(X) values derived from the hypotheti- 
cal profiles drawn in Figure 1. The values for D indicate that variable 
A is less closely related to C than it is to B: (D(X) for A, C equals 


TABLE 1 


Raw Data (X) AND DISTANCE MEASURES (D(X)) FOR A SAMPLE OF VARIABLES 
(A, B, C, ETC.) LOCATED ON A SAMPLE oF SCALES 


x D(X) 
Scale ———— SSS 
A B C Dp Eg A B C p E 

Elri; eS 

b 4 5 7 6 5 B 35 

c 3 4 6 6 g C VE 420 

d 2 3 5 6 7 D 4358 431 v7 = 

e 4 5 7 6 5 E 472 VE 2i v4 


l 
: D, and E are drawn so as to have equa 


' yet so as to have radically dif- 
ferent patterns of covariation with A, Under these conditions, D takes 


stance is maximal, and the 
ave perfect negative correla- 
D, as a measure of relation- 
te discrepancy between sets 
le similarities. The operations 
* In our original work we had thought this method somehow dependent on correla- 
tional matrices. It was only after discovering that the method applied to raw score Yet 
that a mathematical rationale became apparent. We are grateful to Professor Joze 
Cohen for pointing out the relationship between our D and the geometrical model. 


tion (for A, E, D(X) equals 4/72). Thus 


| 
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for finding D have the additional advantage of being extremely simple 
and non-time-consuming. One simply sums the squared differences, 
one row at a time, for each pair of variables and looks up the square 
root of each such sum in the usual tables. Using calculating equip- 
ment, this is essentially a single operation upon the matrix. 


Relations to Factor Analysis 


The existence of a geometrical model for the D matrix immediately 
suggests a possible relation to the factor analytic model. Suppose 
that the variables j and / are part of a "battery" of variables whose 
intercorrelations have been factor analysed, and suppose further that 
this analysis indicates two factors. The factor loadings are coordinates 
on the two factors which fix the two points in two-dimensional space. 
These two points represent the termini of two vectors whose lengths 
are h; and h respectively. The relation between j and / can be expressed 
independently of the coordinates by the correlation rj; which in the 
factor analytic model is the scalar product Ali; cos $31, where h is the 
Square root of the communality and $j1 is the angle between the vectors 
J and |. By the law of cosines, the distance, V (to distinguish it from 
D), between the termini of the two vectors j and / is found from the 
relation: 


V = hg Fhe —.2hjli cos oi = Vie hih- ri [2] 
X) to standardized scores 


If we now transform the raw score matrix ( | 
he following relations: 


A and compute the Dz matrix, we can write t 
i 


Since, 
Lp LP E 
EE. S us 1.00, and E D ef [4], [5] 
k k k 
oie ae 
D(z) = Vk F k— 2hra = VIRO — ri) [6] 
When 


hê = hè = 1.00, 


y = AE n 
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therefore, 


D(z) = VEV. [8] 


Thus, under certain conditions—standardization with respect to 
all measures for the variables and all communalities equal to unity—a 
linear relation exists between distances in the D model and distances 
(V) in the factor analytic model. It should be noted that the operation 
of standardizing measurements eliminates information regarding mean 


differences exactly as do the operations followed in computing product- 
moment correlations. 


TABLE 2 


Data OBTAINED FROM ONE SunjEcr JupciNc 10 Concepts 
ON A SET oF 20 SEMANTIC SCALES 


& B c.p 


E F G H I J 
c 

ag S $ 

Semantic 4 S o " a 
Scale Ir m Ex A & a og 

EB RA a mg B & Ø A p t 

REP H mg m < E @ EE zi 

>a žm A N x Eo O g t 
high 6 3 7 1 3 6 2 4 1 5 low 
green A T E i 7T 1 '6 1 red 
weak 7 1 6 7 5 5 4 { 7 3 strong 
ED i »3 25 j 3 7 5 7 smooth 
active 7 7 7 1 3 7 1 7 1 7 passive 
empty 7 5 1 7 5 1 7 7 7 6 full 
small 7 1 5 1 2 x* $5 4 7 5 large 
cold L LO ME- 2 T $ 5$ d mos 
clear a $-3 9 l1 6 t p hey 
young So $ TY? $ oj T 4 A 3 4 oid 
good 2 m aL os 1 2 1 3 bad 
peaceful 4 1 5 5 3 5 5 1 4 1  ferocious 
Sick 3 7 1 T 5 3 7 4 7i 6 healthy 
angular 7 7 3 6 3 5 6 7 5 7 rounded 
tense 6 7 6 5 2 5 2 7 4 7 relaxed 
sad 1 6 1 7 5 2 6 5 7 6 happy 
soft 3 1 4 5 3 2 7 1 6 1 loud 
wet 2 4 5 5 3 5 3 4 3 3 dry 
beautiful 7 il 7 2 3 5 2 1 2 2 ugly 
fresh 6 1 7 1 1 6 1 3 1 2  stale 


a 


a> - 
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> Application to Sample Data 


| One subject rated 10 arbitrarily chosen concepts (such as HERO, 
_ FATE, GENTLENESS, and SLEEP) against the set of 20 seven- 
point scales shown in Table 2. D(X) values by the difference method as 
well as intercorrelations between all concepts were computed. The 


TABLE 3 
| Distance MEASURES (D(X)) RELATING THE 10 CoxcEPTS GIVEN IN TABLE 2 


A B C D £t F G -H tj 


c 9.32 19.10 
D 17.75 14.90 20.27 
| E 15.30 11.45 16.13 10.25 
F 9.45 15.33 5.29 17.52 13.12 
| G 17.70 16.73 20.40 4.36 9.90 17.83 
H 13.60 6.86 16.61 15.40 12.33 13.68 16.43 
i 17.40 14.56 20.22 3.74 9.95 17.64 3.87 14.80 


y 1210 7.21 15.72 15.30 12.21 12.61 16.22 4.58 14.56 
TABLE 4 
FACTOR Loapincs AND COMMUNALITIES FOR THE VARIABLES GIVEN IN TABLE 2 
Factor Loading Communality 
Variable 
I I Il D 
A —.44 .37 E E 
) B .59 We 0f 93 
c DS .16 29 1: 9 
D .81 — 3 .25 .90 
E .62 edo .16 .45 
F 2.19 i 124 ‘78 
G aT = 53 .26 “94 
H By 178 —.09 183 
I .85 ENT .21 .95 
J 135 .82 16 .82 


matrix of intercorrelations was factor analysed, yielding three factors. 
The raw score data are given in Table 2. The matrix for D(X), obtained 
by the operation already described, is shown as Table 3. Table 4 gives 
^ the factor matrix and Table 5 the means and variances for the same 
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TABLE 5 


MEAN SCALE POSITIONS AND VARIANCES FOR THE VARIABLES 
GIVEN IN TABLE 2 


Variable Mean c? 
5.10 4.3 

3.50 6.1 

E 4.65 5.4 
D 4.30 6.4 
E 3.25 BN 
F 4.35 $4 
G 4.15 6.6 
H 4.05 8.1 
I 4.20 5.9 
J 4.30 4.8 


original data as in Table 2. Certain relationships are evident from in- 
spection of Tables 3 (D(X) values) and 4 (factor loadings): variables 
having similar loadings on the three factors are close together in terms 
of the D distances (compare variables D, Gand I). 

Figure 3 is a drawing of the three-dimensional model constructed 


Fic. 3. DRAWING OF THREE-DIME 
MEASURES GIVEN IN TABLE 3. 

VARIABLES D, G, I (HERO, VIRILITY, SUCCESS), B, H, J (WHITE ROSE 
BUDS, GENTLENESS, SLEEP), A, DE (QUICKSAND, DEATH, FATE), AND 
(METHODOLOGY). 


cE 
NSIONAL MODEL Construcrep FROM DISTAN! 


= eh 


— PM 


nd 
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from the D(X) values in Table 3. In constructing these models each 
D(X) value, as a distance on some convenient linear scale, is conceived 
as the radius of a sphere: variable B may be placed anywhere on a sphere 
16.70 units from variable A; variable C must fall somewhere on the 
circle defined by the intersection of two spheres, 9.32 units from A and 
19.10 units from B; variable D must fall at one of the two points of 
intersection of three spheres with radii of 17.75, 14.90, 20.27 from A, 
B, and C respectively. The position of variable F is completely determi- 
nate within three dimensions, as are the positions of all remaining 
variables. In practice we use small rubber balls to represent the vari- 
ables and thin "pick-up" sticks to maintain correct distances. The 
model in Figure 3 specifies three clearly isolated clusters of variables: 
A, C, F (QUICKSAND, DEATH, and FATE), B, H, J (WHITE 
ROSE BUDS, GENTLENESS, and SLEEP), and D, G, I (HERO, 
VIRILITY, and SUCCESS). The remaining variable, E (METHOD- 
OLOGY) is independent of these clusters. The validity of this empirical 
categorization of these concepts is obvious. 

Figure 4 shows the relation betwen D(X) distances and V, distances 
between the end points of vectors derived from the factor matrix for 
the same data, as a correlational scattergram. The close relation is 
apparent. The encircled points, falling somewhat away from the linear 
relation, all involve either variable A or variable E. Inspection of Table 
4 indicates that these variables are most deviant from 1.00 in their 
values for h?; inspection of Table 5 indicates that these variables are 
also among those most deviant in terms of means and variances. This 
is an empirical demonstration of the relation between D(X) and V 
derived above, in this case employing unstandardized raw data. Al- 
though we have applied the difference method to relations among 
Concepts in the present instance, the same procedure can be used to 
determine relations among the scales of judgment (tests) or among s 


Subjects who do the judging. 


SOME PROBLEMS CURRENTLY BEING INVESTIGATED 
d above: Why, when 20 


One pro i illustration use y : 
Scales = einge " ren bm the concepts plot in three dimensions? 
Itis certain that these 20 scales are not all independent; they are oblique 
to varying degrees and may fall within a three-dimensional space. With 
oblique axes the distance formula proposed above probably distorts 


* Factor analysis of 50 descriptive scales, from which these 20 were drawn, indicates 


th: 
at many of them are closely interrelated. 
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the "true" relation, but the nature and amount of such distortion is 
debatable. If x and yare two orthogonal axes and a set of points plotted 


relations among the points are not distorted. When conditions are not 
extreme—when dimensions are neither independent nor perfectly cor- 
related—there may be distortion of an as yet undetermined magnitude. 
Distortion will definitely occur if one factor is represented by a large 


DIX) 10 62 


0.0 0.5 1.0 15 sa 


v 


Fic. 4. SCATTERGRAM REPRESENTING CORRELATION BETWEEN D(X) Varuzs (DIS- 
TANCES BETWEEN VARIABLES DETERMINED ny DIFFERENCE MrrHop) ANp V VALUES 


(DISTANCES BETWEEN END p a 
N OINTS OF VECTORS REPRESENTING SAME VARIABLES 
FACTOR ANALYTIC METHOD). i 


semantic measurements, we are solving these problems by finding ? 
Set of scales known to be independent from the results of factor analysis. 

Another problem Concerns the units of the & dimensions, which must 
be comparable if D distances are to be interpretable. In the case of our 
Semantic measurements this is automatically taken care of by the for- 
mat of the scales and instructions to the subjects. With other kinds 9 
data, e.g., personality tests Scores, the units may be different from 
measurement to measurement. The value D would be affected by this 


A MEASURE OF RELATION 261 


inconstancy and the results liable to misinterpretation. In such cases 

it is possible to standardize or rank scores across variables for each 

measurement. The score matrix would then consist of z and the D 
i 


matrix of Dz. The judgment of the investigator will determine when 


Such transformations are necessary. 

We have not as yet developed adequate methods for determining 
the signficance of differences between distances. Although the clusters 
displayed in Figure 3 are self-evident, this is not always the case and 
We need a method for determining when a variable does or does not fall 
Within a cluster. Similarly, in comparing the structures of variables 
obtained from an individual or group at different times (e.g., when an 
experimental factor such as psychotherapy has been introduced), 
We should like to be able to estimate the significance of changes in rela- 
tionship, Chi-square and F seem the most promising statistics of those 
now available, but it may prove necessary to develop tests directly 
rom the logic of this method itself. 

T Finally, there are two phenomena for which we have no adequate 

ationale, but which have empirical validity. First, simple summation of 

absolute differences, 57|d;;| /k, results in a matrix of distances which 
1 


plots just as accurately as v ddr. Furthermore, these distances 
‘ 


relate to factor analytic results just as well as do those in a D(X) matrix. 
Whether these results are artifacts of the kinds of numbers we have used 
er are due to some mathematical relation has not yet been determined. 

ccond, when D is found from a matrix of intercorrelations, the results 
Yield very accurate representations of the factor analytic pattern for 
s * Same variables. Using the full symmetrical matrix of correlations 
Se entering the main diagonal with the highest correlations in each 
Slumn (Thurstone’s estimate of communality), D's are obtained by 
exactly the same operation as described above. When V’s (from factor 
®adings) and D's (from correlation matrix) were computed for Thur- 
Stone's box and cylinder problems,* the correlations between these two 
Sets of distance estimates were .97 and .94 respectively. 


SUMMARY 
hips among variables has 


À meth ing interrelations 
um for a t only the profile similarity 


n described which takes into account no 
Chicago: University of Chicago Press, 


bee 


5 ‘ 
16 qy FURSTONE, L.L. Multiple-factor analysis. 
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among the sets of measures but also their mean differences. ‘This meas- 
ure, D, can be applied to matrices of ra 


W Scores and, apparently, to 
correlational matrices as well. 


It has the advantage of an existing geo- 
metrical model which permits graphic representation of the data in many 
cases. It has the further advantage of unusual simplicity and speed in 
to yield results identical to those of factor 
d conditions. But the chief value of this 
ximation to factor analysis, but as an inde- 
not eliminate information regarding differ- 


š d 
ences between the means of the related variables. A number of unsolve 
problems are currently being studied. 
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1 à d 
m pretive Assumptions and pet 
Empirical Evidence," by Gardner Lindzey, in the January 1952 iss 
of THIS JOURNAL, The correction is as follows: 


: s 
On page 1, the reference “Lawrence (39)” should read “Doina 
i this reference, throughout the arti 


m 18 through 38 should have one num- 


€ correct item in the reference list, €-£ 
Freud (24) should read Freud (25). 
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A NOTE ON FUNCTIONAL RELATIONS OBTAINED 
FROM GROUP DATA 


MURRAY SIDMAN 
Columbia University 


The empirical determination of functional relations between be- 
havior and its controlling variables forms a large part of modern be- 
havioral research. One important aspect of this type of experimentation 
is the method of distributing subjects among the various points which 


, determine an empirical curve. 


'The most direct method is to use a single organism, and the same 
Organism, to obtain every point on the curve. This procedure is not 
always practicable, however, for one or both of two reasons. 


1. Intra-organism variability may be so great as to obscure any lawful 
relation. It is sometimes possible to avoid this problem by taking several 
determinations at each point and using a statistical measure, a common tech-. 
nique in obtaining threshold measurements (2). 

2. Even this procedure will not be effective if, as is often the case, the ex- 
Perimental operations involved in determining one point on the curve have an 
effect upon the values of other points. For example, one cannot use the same 
Organism to determine all the points ona function relating extinction responding 
to number of reinforcements. One reason for this is that the extinction opera- 
tion is itself a variable entering into extinction results subsequent to recondi- 
tioning (4). It is seldom, if ever, possible to get around this difficulty by using 
a different individual for each point on the curve. Here inter-organism vari- 
ability comes into the picture to obscure lawfulness. 


Faced with these problems, most experimenters turn to group data. 
One technique is to employ the same group of organisms to obtain all 
the points. This procedure, however, is also ruled out if the second 
Situation mentioned above is in effect (unless, of course, this is the prob- 
lem under investigation). The only recourse remaining is to use a dif- 
ferent group to determine each point. The rest of this paper will be 
devoted to a discussion of certain considerations involved in this latter 


method of obtaining an empirical function. 


L vs. AVERAGED FUNCTIONS 


INDIVIDUA 
The first point to be made is that the mean curve obtained by such 


a procedure is not necessarily of the same shape as the inferred indi- 
Vidual curves. (The term “inferred” is used here since this method is 
Senerally employed when the individual curves cannot be obtained 


directly.) The following development brings this out clearly. For the 
263 
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i ac- 
purpose of demonstration we take as our example the oae 
celerated positive growth function which has achieved a certain pr 
nence in behavior theory. This function can be expressed as 


y= M — Me, 


i te 
where M is the asymptote approached by y, and k determines oe e 
of approach to M. If the curves for individual organisms are 0 a 
shape, inter-organism variability might occur in the asymptotes 


scc ee HM 


X 


= H 
DIVIDUAL CURVES OF THE FORM, y=M— Me. EAC 
FFERS WITH RESPECT TO Born M AND k. 


Fic. 1. SAMPLE Ser OF IN 
Curve Dr 


proached by the curves, in the rates of 
or both. Figure 1 represents a set of indi 
respect to both constants. 

Figure 1, M and k are assume 
tion is not necessary.) Whe 
not possible to obtain 
generally followed is 
subjects to each valu 


. NI &i re 
these individual curves empirically, the procedim 
to expose a different sample of the population 


š ze the 
e of the independent variable, x, and to take ps 


| 


| 
$ 


"E 
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lines drawn from selected values of x. These lines simply indicate that, 
in a given experiment, the distribution of functions is cut through at 
selected values of the independent variable. 
Corresponding to the curves of Figure 1, we can write the following 
equations: 
y= Mı — Mech 


Jo f2— peas 
» + Ma Mæ Qi 


y. e Mam Myr 


To determine the mean value of y for a given value of x we sum equations 
[2] and divide by #, which results in the expression, 


m y-j-mr ( > Mi — Yan). [3] 


del i=l del 


Which can be written 
"n mf y = Ones Maec aom]. [4]. 


Each of the exponentials in 
S= Miet” + Ma abd + Me"? [s] 
can be expanded to give 
S = [M, + M:(—k)a + Mi(- E82! + mMk ] 
3: [et Ms kiep ai - Mat E d l ig 
MEM 
Ub Drs + Ma Cb) + Mal ka)? Mo boe d 
Upon rearranging coefficients We have 
= Eie Baca) each co MACH [ 
t= 2 7 
4 nroa att bac TE US 
+ [Mi b) + MC Dt ET + Ma(—ha)™]2"/ml e 


This can be expressed 


ae ee ee | lee na . . [8l 


i=l 
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where 
Am = Mi(- k)" + M(— b)" 4... Mal ka)". 191 
Substituting equation [8] into equation [4], we arrive at 
P= [1-1 + Ave + A21 4 Aum Ima o -)]e.. [10] 
Equation [10] will reduce to the form [1] if and only if 
4i 4; [11] 
for all i, j, or if 


4; — Aji, [12] 


Condition [11] is impossible, since the A’s are alternately negative 
and positive. Condition [12] is easily demonstrated to be impossible 
unless the A's all equal unity, in which event [12] becomes a special 
case of [11]. 

It has been shown, then, that for individual curves of the form [1]; 
if inter-organism variability occurs both in the asymptotes and in the 
rates of approach to these asymptotes, the average curve cannot be 
described by an equation of the form [1] It can be seen from equations 
[7] to [10] that this will also be the case if the asymptotes are equa 
and variability occurs only in the rates of approach. Only when the 


rates of approach are equal will the mean curve be of the form [1]. Thus: 
under the assumption that 


ki = k; [13] 


for all i, j, equation. [4] can be rewritten 


under discussion 2 


At this boint it may be argued that al 

1 The autho 
demonstration, 

? Hull appears 

‘constant’ numeri 
ioral laws vary , 


is 
though the mean curve 
- is 
r is indebted to Mr. L. A. Gardner, Jr. for the essential elements of tl 
The 
actually to have made the Opposite assumption. He states, "T 


cal values appearing in equations representing primary molar be 
++ from individual to individual, . |” (3, Postulate 18). 


| 
| 


ae 
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"i hoe as the individual curves, it is similar enough that, within 

ene s " s experimental error, it can be fitted satisfactorily by the 

en n m Although this argument possesses dubious merit on 

nonae dn eoretical consistency, it can also be attacked by demon- 

"| g that many other types of individual curve will, if averaged, 
as good an approximation to [1] as will equation [10]. 


C 


i| 


Fic, 2. SAMPLE SET oF INDIVIDUAL CURVES OF THE Form y=mx UP TO A 
Porn oF DISCONTINUITY, AFTER WHICH Y= 
ght lines of the form 


For example, if the individual curves are strai 
[15] 


y = mx 

u z 2 ; E ail 

(ea to a given value of x, at which point there occurs a discontinuity 
€ Fig. 2) after which 


y y-6 [16] 
it . 
can be shown that the mean curve can be described by 
j= Ka- ax) + aBx, 17] 


values of y and a isa proportionality 
d the maximum value, yo of y. 
butis made merely 


whe 5 

const, Bis the sum of the maximum 
i ant between the slope, ?/, an 
S assumption of proportionality is not necessary, 
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to simplify the discussion.) f(x) is a function describing the relationship 


between x and the sum of the Y: Which have been reached at any value 


vidual curves will reach their maximum values of y.) f(x) will be deter- 
mined by the frequency distribution of y, and the relation, if any, be- 
tween y. and x. The form of f(x) will determine how closely equation 
[16] approximates equation [1]. We see, then, that if the individual 
curves are of the form indicated in Figure 2, the mean curve may ap 
proximate equation [1] or any one of a large number of other forms. 


the same form as the individual curves, e.g., the straight line. Howevey 
many functions will show the Property discussed above, namely, tha 
the mean curve cannot be of the same form as the individual curves 


except under special conditions. Furthermore 


, given a particular me 
curve, the form of the individual curves is not uniquely specified. 


appears, then, that when different groups of subjects are used to eb. 
the points determining a functional relation, the mean curve does no 


provide the information necessary to make statements concerning thé 
function for the individual. 


raging procedure sut E 
and that the questions which such data attempt 


à avior. If it is assumed thus a 
n class will display the same type of function 


relation in a given situation, then the mean curve will tell somethin£ 
about that function. 


mum or approach an asymptote. 


F he 
However, we are not forced to make such an assumption. T! 


; : +e the 
mean curve of equation [10], for instance, can be obtained even if th 
individual curves are so irregular that they cannot be described P ái 
any useful equation. A more profitable approach might be to obtal 


ad^ Te 


eS — 
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and present all data in the form of distributions, to specify the distribu- 
tons by their form and by their parameters, and to relate these distri- 
butions to the independent variables. (Such procedures would, of 
Course, apply also to experiments in which the same group of subjects 
is used to determine all points on a function, but where it is observed 
that the individual data are not amenable to a functional description.) 

A third alternative is to develop techniques which will produce law- 
ful individual functions and to present the data without averaging. 
Although many methods have already been developed for work with 
Individuals (e.g. 1, 5, 6, 7), many more would have to be worked out 
either by devising new measuring techniques or by attaining more rigor- 
Ous control over extraneous variables. Statistical procedures would 
enter into these methods in at least two ways. Replicative statistics 
Would be necessary to determine the reliability of the individual curves, 
and information would probably be needed concerning the population 
distribution of the curve constants. Even if these methods were highly 
developed, however, there are still some data (such as speed of acquisi- 
tion of behavior under different motivating conditions) which will 
Probably never be amenable to individual treatment. It will, in such 
Cases, be necessary to forego such data or to use statistical analysis. 
lf the latter is done there remains the problem of theoretical integration 
of data obtained by two different procedures. A decision among the 
alternate choices will be made only on the basis of further empirical 
Vestigation, 
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A NOTE ON THE COMBINATION OF RATINGS ON 
THE BASIS OF RELIABILITY 


C. H. LAWSHE AND BRYANT F. NAGLE 
Occupational Research Center, Purdue University 


In psychological research one is often faced with the question of how 
to combine ratings when a measure of rater reliability is the only at 
tribute of the ratings known. This situation arises frequently in setting 
up a criterion when there is no way in which to determine the validity 
of the various ratings. The question becomes one of how to combine 
the ratings of the different judges on the basis of their reliability. 

In partial answer to this problem, Shen (9) developed a formula for 
estimating the reliability of an individual rater from the intercorrelation 
matrix of the raters, Kelley (2) has followed up Shen’s work by produc- 
ing a table of weights that may be used when combining the ratings: 
With these tools, psychologists have been able to go in at least four 
directions: (a) weight the raters equally; (b) eliminate a rater with low 
reliability and weight the remaining ones equally; (c) weight the raters 
according to the weights given by Kelley; and (d) eliminate a rater 
with low reliability and weight the remaining ones according to their 
Kelley weights, This Paper represents an empirical look at the result 
these four approaches will give, 


The data used in comparing the methods come from actual studies 
The five cases used are briefly described: 

Casel. Six industrial executives rated 46 general foremen in a tractor plant 
on the basis of how well the men were doing their jobs. The type of rating use 
was paired comparison, utilizing partial Pairings as suggested by McCormi¢ 
and Bachus (4) and McCormick and Roberts (5). From Nagle (8). Id 

Case 2. Five Supervisors rated 14 office jobs on the basis of which shou 


: n 
carry the highest Pay rate. Paired comparison ratings were used. Fro” 
Miles (7). 


Case 4. Four Supervisors rated 24 journe 
tility in Proofreading. Paired comparison was used. From McGinley (6): 


ic: 
psychology rated 40 responses to pd 
ed towards the theme represe 


, a : e 
are shown. Shen's formula was applied to obtain a reliability estima 
for each rater, and the estimate for the least reliable judge is present 
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in column 4. Column 5 shows the mean Shen reliability! of all judges 
| In the case, 
E As indicated above, one approach involves the computation of the 
sioe of all the possible intercorrelations between the judges and the 
Sequent stepping up of this mean by the Spearman-Brown formula. 


TABLE 1 


E " 
STIMATED RELIABILITY OF RATINGS WITH VARIOUS NUMBERS OF JUDGES 
UsiNc EQUAL AND UNEQUAL WEIGHTINGS 


T 1 Ave. Spearman- Weighted 
"d No. Lowest Average Intercorrel. Brown Composite 
] Case No. Thin A Shen Shen of Judges Reliability Reliability 
Raters ^85. Relia- Relig. 
bility bility N N-i N N-i N N-i 
Judges Judges Judges Judges Judges Judges 
t 2 3 4 5 6 7 8 9 100 it 
; 6 46 .304 257 .549  .605 .880  .884 .890 .887 
f oo? 14 568  .79 .800 .860  .952 .961  .955  .972 
| 1 4 23 304 .58 — .588  .613 849 BH .860 852 
s ê 24  .695  .91  .825 .862  .950 .949  .986 «951 
3 40 .189 44 .400 — .543 .667  .704 .701 oi 


* 
Shen reliabilities cannot be computed where there are only two raters. 


2 resulting statistic yields an estimate of the pooled ratings of all 
Es with individual ratings equally weighted. Column 6 shows the 
Tage of all of the intercorrelations for each case and column 8 shows 
© Corresponding stepped up values. . . 
m f, on the other hand, we do not use all of the judges but in each 
who drop out the single judge with the lowest Shen estimate (the one 
c9 Se reliability is reported in column 4) and compute the mean inter- 
"relation of the remainder, we obtain slightly higher values. These 
bun àre reported in column 7 in the table. When these ratings are 
m ed (weighted equally) the reliability of the composite may be esti- 
ated by the Spearman-Brown values as shown in column 9. 
ed's recommended procedure (weighting ratings wnequally in 
ma ton to reliability) yields composite ratings, the reliability of which 
€ estimated by means of the following formula? 


Le, 
à 2 ro puted after conversion to Fisher's . RER 
Or this formula the authors are indebted to Mr. James Norton, Division of Edu- 


Cati 
to a Reference, Purdue University. It was derived from the formulas used by Kelley 
` ermine weights for reliability coefficients. 
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NS nW; T 2 Ti;W:W; 
An 25 WW; 
where r;—Shen reliability of any given rater £, 
W,= Kelley weight for rater 7, 
W,= Kelley weight of any rater except i, 
7;j—correlation between rater i and rater j. 


If all raters have equal Shen reliabilities, this formula will give the same 
composite reliability estimate as the Spearman-Brown formula. If 
raters have differing reliabilities and consequently different weights 
this formula will always yield a higher estimate than the Spearman- 
Brown. It should be emphasized that the two estimates cannot legit 
imately be compared Statistically because they are based on different 
assumptions. Column 10 contains the Shen-Kelley estimates using 
all raters, whereas entries in column 11 were obtained by eliminating 
the rater with the lowest reliability (i.e., the one listed in column 4): 
recomputing rater reliabilities and weights, and using the above formule 
The comparisons that Should be made from this table are column 


1 


and 9 employ different assumpti 
Sort of comparison, “with resery, 


Ci 
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be —m 
Tie ro passat are very small, none exceeding .036, though all 
Send mposite reliabilities (columns 10 and 11) are larger as 
ic een limitations of the comparison made here, it can be seen 
to apply s da to eliminate a low-reliability rater from a rater pool or 
qom ini ies weights to different ratings is not too fruitful. 
spent in deter re orced to conclude that much of the time and effort 
using difer xe the reliabilities of raters and combining their ratings 
TE rentes à n E weights is for naught. Even where there are wide 
re Psi the reliabilities of the raters, the elimination of the very 
the Piae ^w ro seem to improve the composite reliability. In fact, 
ased on the e crema may on occasion be lowered! When weights 
Ment in com relia ilities are applied to the ratings, no practical improve- 

Diseno: ag reliability appears to be effected. 

Sour mane ve do not wish to be accused of taking a ‘‘pot shot" at some 
seems "iih saga sophisticated colleagues, one further comment 
Making eval e. The statistician s job is one of finding new ways of 
of finding E uations, of seeking more sensitive tests of significance, and 
A age nearly optimum ways of weighting and combining data. 
eci ding "e psychologist must, however, reserve the prerogative of 
tute for bs w much refinement is enough. There is probably no substi- 
pirical evidence in deciding whether or not a particular pro- 


cedure i ; 
€ 1S more precise than the nature of the data can justify. 
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TOLMAN, EDWARD CHACE. Collected papers in psychology. University 
of California Press, 1951. Pp. xiv+269. $4.50. 


The bibliography at the end of this volume lists 82 titles, dating 
from 1917 to 1949. From this list an anonymous group of coles | 
and former students have selected nineteen representative items p, 
republication. The volume begins with “A New Formula for vp 
ism" (1922) and ends with "Cognitive Maps in Rats and Men" (194 a 
It is prefaced by a brief but excellently written appreciation of Tone ^ 
as scientist and as teacher. Tolman himself had nothing to do oe 
with its initiation or with the selection. His only direct contribution 
the book, apart from its content, is a footnote to the Foreword, in whic 
he characteristically expresses the wish “that a mere half of the en 
things said had been true.” On this point the editors need no oe 
ance. They might have said many more kind words without re 
the traditions of academic restraint. They deserve our gratitude, ot 
merely for having paid fitting tribute to one of the great men of fuel 
temporary psychology, but also for having presented a volume W ka 
in itself is an important contribution to the history of recent psYC 
logical thought. di 

For more than thirty years Tolman has been in the thick of ing 
battle, a battle in which it is sometimes difficult to tell who is fight 


[y 
= 


;cho* 
although Tolman has contributed generously to our store of ps) e £ 
logical facts, he is at his liveliest when he marshals his forces—his F 


, in SY9 
"core" reading for a course in ~ t 


with Tolman, it is a refreshing and enlightening experience to lao” ill 

the problems of psychology through Tolman’s eyes. The reviewer “ e 

perhaps be pardoned if, instead of reviving the old controversies pp , 

selects at random a few of the impressions with which the book has 

him. “of 
1. Tolman is not ashamed of, or afraid of, our philosophical heritage "s 
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ie him the persistent problems of psychology are the problems of cognition and of 
Motivation. In the last analysis these are the problems of epistemology and of 
ethics. Tolman has battled stoutly for what he considers to be an objective 
and scientific psychology, but he has always considered his particular science 
as merely one of many approaches to an understanding of the totality of things. 
Tolman speaks to, and listens to, the philosophers. The rest of us might be 
better Psychologists if we followed his example. 

2. Much of Tolman’s systematic writing has been in the form of protest; 
but behind every protest is an affirmation. He protested against the “mental- 
ists,” against the Titchenerian introspectionists, against teleology. He took 
Issue with Watson and the muscle-twitchers, with Kuo and the anti-hereditar- 
lans; and with those who saw in the conditioned reflex a magic formula that 
Would solve all psychological problems. His constant affirmation has been 
j at Psychology can and must be an “objective” science. The criterion of 
ee favors behavior rather than experience as the primary subject- 
im ter of psychology, but it does not lead him to deny or even to disparage 
immediate experience. In fact, he asserts, as a phenomenologist would, that 
it mediate experience "contains quite as much objectivity as 1t does subjectiv- 

Y and, as Titchener would, that it is "an initial common matrix out of which 
e Physics and psychology are evolved" (p. 96). His behaviorism reflects 
Sie belief that, if psychology is to be a science, its facts and laws must be 
ld in a language that is not uniquely related to the experience of any one 

vidual, Where Tolman differs from many other behaviorists 1s in his stub- 

m insistence that this language be rich enough to encompass every significant 
Variable in behavior (and experience). He wants his behaviorism to deal with 

real life," not just with S-R artifacts. Purpose, for example, is a fact of ob- 
Servation; therefore we must have words like means-end-readiness and sign- 
8estalt-expectation. This reviewer thinks he has a fairly good reading knowl- 
ge of the language, but he confesses that he is sure of its meaning only when 
© has found a counterpart for each word in his own experience. — 
va: Tolman is not one to retreat before a new idea, or an old one. He nis 

Nees to meet it, with a gleam in his eye and another diagram to put on the 

Sard. In his early writings he was worried about the problems set by the 
Psychologists of an older generation, by James, Titchener, McDougall, and 
enp on. Then he went to Vienna, and one has the feeling that there is really 
thing mif. On the one hand there were e TE whom Tolman later 
"Ing operationally, and there was Egon runswik, w 
welcomed into hi * ry in Berkeley. On the other hand, there was the 
lingering os aae roses e and act psychology. In all his — 
"tings one can recognize both types of operational emphasis—on the opera 

onal criterion in scientific definition, on the operation (act) as the Pa iq 

atter of psychol Tolman's system has grown to meet the challenge o 
` s mud TN e Freudian psychology gained E 
c D he did not by-pass it like so many x pee ced hy wore à 
Challenge and tried to find a place in operation? ste bewilder- 
mics of the unconscious. (The diagrams at this point become quite bewi 

` n had a 
. ch s If the book had continued beyond 1948, the reader would have 


ology to observe Tolman grappling wit 
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um 
4. Probably no psychologist has ever learned so much from rats. Tolmar 


: ial 
loves them, he is really curious about them, and he believes that the once 
variables of human behavior are to be found in the rat. He intends, as he says 
on p. 163, “to go ahead imagining how, if I were a rat, I would behave .. 


argue that a sound training in rat Psychology enables one to see the v. 
problems more clearly. Perhaps he is right. To this reader it seems i a 
however, that Tolman could never have been such a good rat psycho se 
had he not been a good human psychologist to begin with. The m 
anosmic behaviorist of the Watsonian era looked at the rat and saw not z 
but muscle twitches. Tolman looked at the rat and saw much more, 8 
animal psychology has been the richer for it. 


; sa i “Col- 

One minor criticism, and a very friendly one. A volume of M 
lected Papers" faintly Suggests that a career has come to an end. 
about a subtitle: “Tolman in Midpassage"? 


RonzERT B. MacLEoP. 
Cornell University, 


j W 
KATONA, GEORGE. Psychological analysis of economic behavior. Ne 
York: McGraw-Hill, 1951. Pp. ix347, $5.00. 


The general thesis of this book is that economic behavior at 
only be understood, predicted, and controlled by utilizing psychologie 
methods of research and analysis. Like all social behavior, eco 

ehavior is influenced by a variety of attitudes, habits, and mou. 
(not solely by profit seeking); i ces i C € 
i it is characterized by impulsive and redea 
enuine decision-making; and the know/e 


output, price 


å 
4 
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psychology and economics" found spasmodically in economic literature 
fora generation now, this book charts in realistic detail a wide variety 
of specific problems, investigation of which by psychological methods 
Promises to contribute greatly to economic understanding, prediction 
and control. No doubt many doctoral dissertations over the next ten 
Years will find their starting points in this book. 

To the reader whose hopes will be aroused by the title, a word of 
Caution is needed, however. The book does not attempt a general 
evaluation and synthesis of research significant for the ‘psychological 
analysis of economic behavior.” Rather, it is intentionally a develop- 
P ek of an individual viewpoint, and comprises primarily a series of 

"Egestions for research on the psychology of certain kinds of economic 
ae avior, illustrated by analyses of survey data (mainly from con- 
mers), collected by one research organization. E 
eco he author devotes most of his book to a stimulating inquisition of 
ce oe dogma—raising questions on the basis of psychological con- 
ei. 5, analogies, case studies, and survey results. Although a wealth 
oue ee survey data is drawn upon, the comparative paucity of 
er reliable psychoeconomic data today unfortunately tends to make 
1e book seem negative, for the author generally fails to replace the 
€Monstrably unsatisfactory with the more satisfactory. Characteristic 
9! the book is the refrain of nearly every section that “On the basis of 
t * studies conducted up to now, we cannot foretell in advance when 
44€ One and when the other situation is likely to occur” (p. 95), and 
This may be the case under certain conditions that require further 
Study, but need not be the case under other conditions" (p. 167). 
"s © author speaks of "the present stage of our discussions, when we 
E Searching for a program of research" (p. 137). This results, of course, 
Oom the author's deliberate choice of the inductive method. À 
psy. p> readers will question the author's selection of the kinds of 
Ychologica] problems and concepts deserving greatest attention. 
be € book abounds in references to the prevalence of habit in economi 
e ad except where a reorganization of field provides am gm li- 
indiy; Or a "genuine decision." Little attention is given, pes jio 
Co Vidual variations in knowledge about economic trends and marke 
ditions, as a major factor conditioning both habitual responses 
whi genuine decisions, or to the channels of communication through 
ing a knowledge is acquired and attitudes and oe E 

Uenced. There is some discussion of levels of aspiration, and the 
on “attitude” is often used, but how aspirations and attitudes 
Other than expectations) arise, how they change and how — 
Pied May be related to action is almost entirely E wm god A 
DS empirical work carried on by others in pes The pi ona 
qos choanalytical concepts and research get short shrift. c) 

$ Dot consider that existing psychoanalytic concepts are very help 


c 7 7 
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" HM to k; 
ful in analyzing economic behavior, or that they are likely ever 


H t 
be very helpful in understanding the “regularities of yee E 
are responsible for relationships between, Say, income c pes 
saving or for cyclical fluctuations in the present American m a 
(pp. 58-59). He apparently does not consider (as the [urges codd 
that, for example, anxiety feelings may significantly uen E 
sumer or business behavior (e.g., during war or in busines Ee. 
or that ego-satisfaction, anxiety-strengthened prejudices, or a 


2 : ^ Pans : hange 
cludes employee behavior (aptitudes, Incentives, training, terhnalopicai c 
mobility, organizations, etc.) and the whole field of international e 


$92 con- 
Onspicuously absent in the discussion of consumer behavior is Finaiffer 
sideration of the Psychological determinants of value, of the shape o 


a D issi how- 
fo} n. espite these omissions; 5 
ever, the two ch pters on consu 


the book, with significant the. 
data adduced in hard-hitting fashion. 
Psychological aspects of social intera 
Social control (advertising, education, p 
upon economic behavior, are als 
The discussion of busi 
opinion, on data from s 
the extent of habitual behavior in busin: 
facilities, and perhaps 1 
variety of specialists, percei 
the processes characteristj i i 
ticularly among large firms that the phenom 
try-dominance occur, and that highly perso 
nificant impacts on the economy. The book al 
is deserved to the relationship b 
of the industry (average size of concerns, e: 
growth, competitiveness, nature of Product, 
served, etc.) and of the c 


e discussions of business investment (dra 


EE age 
xtent of public interest, pe 
importance of labor costs, 


pcm 


^ 
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carried on by 3 
y non-governmental organizations (other than the Survey Research 


Center - 
RR ee behavior and its relationship to income, geo- 
stimuli, product al race, size of town, education, reading habits, advertising 
ration, for exam Wem etc. There is no reference to the Psychological Corpo- 
ship, Link dur nor to the work of such men as Alderson, Britt, Blanken- 
cussing ghee pad Lazarsfeld. (except in methodological notes). In dis- 
Consumer surve = and business attitudes and behavior during business cycles, 
ness E enin quoted, but no data are utilized from the surveys of busi- 
ommission-De made by Fortune, McGraw-Hill, the Securities Exchange 
ate mentioned Free of Commerce, and Dun and Bradstreet (though these 
Similarly = the later chapter on methodology). 
0 give ates ed kinds of aggregate economic data might have been utilized 
of the relative he author s discussions of economic behavior, especially in view 
inventory Fils: icd of actual surveys of individual entrepreneurs. Data on 
buying "nd oe internal and external corporate financing, installment 
for advertisin er consumer credit, durable goods expenditures, expenditures 
industries, Ad outlays on plant and equipment, output and prices in different 
One of the veia ad well have been used when these subjects were discussed. 
esearch or b Fg series developed by the National Bureau of Economic 
y the Department of Commerce is presented, however. 


This b 
ook, therefore, is not nearly so general as its title would lead 


One to beli 
e Ru 
lieve. In positive terms, what contribution does it make? 


L. It s 
more preda what is by now a familiar, though generally unheeded, plea 
ting out th irical studies of economic behavior, utilizing methods that will 
Toutine or Ws individual differences in motivations, expectations and extent of 
effective p [cem behavior involved. This plea is made more than usually 
Prominent sc. lustrations of assumptions or generalized statements made by 
actual survey data, — which are cast in doubt or even directly contradicted by 
differen Ond deal of material is presented to indicate the relative importance of 
XDectations Ors (past income, expected income, liquid asset holdings, price 
pond in influencing the spending and saving behavior of con- 
He ugh this material is in general limited to that collected by the 
arch Center (and its predecessor agency), it is substantial in 
lly excellent in quality—both in terms 


f survey technique. 
avior of businessmen, 


or 


olci i 
$3: ap Pertinent subjects and in terms 0. 
lth enou Re ate of questions are raised about the beh 
Placency ae in the way of evidence and analogy to unset 
ton and of economists (and of policy makers) about the simplicity of motiva- 
other determinants of business behavior. 


_As 
think; a book that breaks through tradition 


ite its ; 
Psyc Bee ore lateness be a Jan 

omics. 
SAMUEL P. HAYES, JR. 


Unit 
ed States Special Technical and Economic Mission to Indonesia. 
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ROHRER, Joan H., & SHERIF, M. Social psychology at the crossroads. : 
Pp. viii4-437. New York: Harper, 1951. $4.00. 


This book reports the five-day conference on “Social Psychology 8 
the Crossroads" held in 1950 at the University of Oklahoma. M 
psychology is made visible in a new geographic center—both by tl kl 
holding of the meetings and the publication of this volume. The book | 


z A : h 
itself consists of summaries by well-established researchers. Eac 


fields related to Social PSychology, this volume will be useful. E. 
materials presented are now available only in scattered sources. ie 
familiar with the literature, however, could predict what most of Ut 
speakers talked about and what they would have to say. MacLeod, 


me 

erence. This book meets that expectation. -— 

o! the reports are carefully drawn documents, summarizing in an Post’ 
and dramatic way the recent thinking and work of their authors. ` -op 


Fa 


ES 
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inst; Esa 
mh were absent, even though many of them 
Perhaps emi, cd interested in the role of the patient's social milieu. 
of D ela at who are making observational studies 

i : à AE 
have been PA. ae in hospital ward situations, would 
ur tes ee effort devoted by the contributors to the par- 
velopment of s wi un their various disciplines should influence the de- 
PSychologists iet psychology. The comparative and experimental 
of their basic re more aware of the difference between development 
PSychology P a and their subsequent application in social 
ls radllons pul instance, Volkmann was quite conscious of dangers 
ceptual dor extrapolation of his work on anchoring points in per- 
ie ERT as applicable to the social psychology of education. 
Psychology” i s and anthropologists, on the other hand, took “social 
ifferentiatin qe wis stride. They were quite unconcerned about 
by the emb s their main focus of interest from the area being claimed 
"s ryonic social psychologists. 
essentia] ed social psychologists represented in the volume are in 
at social ement with each other in staking their claim. They posit 
Processes fu psychology is the systemization of “how psychological 
comb put į nction under the field conditions of group life,” as New- 
if Hartley E And living at the crossroads provides a sound habitat 
the social = aren Sargeant, and Newcomb's reports are compared with 
More Wren iology of the 1920 B. when Allport and others conceived 
ewWEprab a y in the main stream of individual psychology. 

ters the in and Sargeant emphasize in their rich, theoretical chap- 
and dr ir of the social individual. They stress *'self-concepts" 
EM te Sip as generated and conditioned by group roles and 
another ips. This concentration meant omission in the conference of 
lif emphasis in social psychology—understanding the behavioral 


o ; > ! 1 
Ba es UM beings in groups as stressed in the work, for example, of 
i d with the description of 


logical nature of man. 
ental Study of Inter- 
ncing position. This last 


Omission i. 
mission injures the catholicity of the book. ] 
ts goal of reporting the Uni- 


ial Psychology at the Cross- 
ulations of theory and facts 
the development of social 


O. . 
logy. It also includes two excellent summaries of current 


282 BOOK REVIEWS 


š . š he- 
theories in social psychology, conceived as the ppan of social p 
n the psychological functioning of human beings. 
nomena upo psy gi HAROED GUETZKOW. d 
Graduate School of Industrial Administration, Carnegie Institute 
Technology. 


- e 
QUEENER, E. L. Introduction to Social psychology. New York: Sloane, 
1951. Pp. xiv-1-493. $5.00. 


This text is somewhat different from others in social psychology 
both content and Organization, The trend toward greater use 2 yet 
thropological and sociological material is pushed further than i 
customary. One objective—the understanding and prediction of 1 ANN 
personal behavior— determines What data are selected from these 
areas and from socia] Psychology, and how they are organized. hae 

The author makes the plausible assumption that it would be 


x ure, 
teristics of (1) human beings in general and of the particular (2) cule o 
(3) class, (4) caste, and (5) sex to which the individual belongs, 2a 
the particular (6) group and (7) situation in which he happens 


reduction learnin g theory. 


x ical 
Perhaps the reviewer lacks the anthropological and socio taa 
background to evaluate critically the author's examination of cu 


analysis of groups, sex charact 
uman-wide variable.” Queen 


cussion of leadership, for instances i 
of Lewin and his followers aE 
recent work on leadership. 

ively that there is “a commo 
ment running through all types of leadership” (p. 275). ae 

: is tentatively identified with ae 
i nstincts—self-preservation, T. ap 
competitive, and heterosexual—are analyzed and rejected as A the 
instincts. Like many another socjal Psychologist and sociologist, no 
author concludes that since there are no human instincts there i i\ 


n ele 


tinct 
rna! 
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ipea relevant behavior which you could predict if you knew only 
Har Es organism is human (p. 84). He does not say so, but he implies 
tions E knowledge would not even help you in making such predic- 
cem e does admit that innate determinants of human behavior are 
; Perd lacking (p. 84), but he does not elaborate upon that state- 
boi an ner than to indicate (pp. 74—18) thatit may be inherently easier 
sites "oap beings to learn certain behavior patterns than their oppo- 
Th iz., competition than cooperation. 
the Sus ba little or no reference to human-wide variables which are 
Dr uct of inevitable human learning in all environments, irrespec- 
TUM seule (Dennis’ autogenous learning). The author seems to 
ed, in fact, that anything might be inevitable about human 
culture He makes no mention either of the universals found in all 
delibera like speaking some language. In part, these omissions are 
nhe but, in part too, they seem to stem from overlooking much 
hi of value in predicting social behavior. j 
p Tiol. text, like most of those in social psychology, does not build on 
and th ogy or on general and child psychology in any comprehensive 
mue rough fashion. That was excusable in McDougall s day when 
and th Psychology was dominated by a sterile sort of introspectionism 
of tod ere was no child psychology. But for the social psychologists 
Velo ay to follow blindly the precedent set by McDougall and to de- 
DSych end own inadequate versions of general and developmental 
Prata ogy seems inexcusable. Social psychology texts need either to 
their q into two volumes, or, as seems WISer to your reviewer, to limit 
omain. 

ese strictures apply, of course, to most texts in this area and not 
In any greater dieses his particular one than to the others. This 


Isq 4 ; 
Systematic, well written, and richly illustrated text. 
CLARENCE LEUBA. 


^ 


Antioch College. 


Oreno's reputation among American 
Y on two specific contributions—t 


he feels, is the formulation of a 


w i Lr) T A8 
Science of human relations, and the term sociometry" in the 


Pre 
Sent volume is used mainly in this expanded sense. s 
€ book is made up of 34 papers, ten of which have not previously 
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of Moreno's general theoretical position is the concluding = 
entitled “Origins and foundations of interpersonal theory, soci to bel 
and microsociology.” In this he states: “Sociometry aspires ioe 
science within its own right. It is the indispensable prologue wes 
paratory science for all the social sciences. , | . Itis not merely a 


: i ber 0 
indicating a special type of research, a single method or a num 
techniques." 


ie 
l 
applications of the Sociometric sentia 
"Psychodrama and group psychotherapy: IL," presents the es 
features of Psychodrama in capsule form, y book's 
Several articles written within the last few years justify the Jearn 
subtitle, “An approach to a new Political orientation.” Here ad o 
that "Sociometry is the Sociology of the people, by the people m ic 
hat “The revolutions of the socialistic-ma 


à d t tl d tha 
is a little disappointing to m J 
51, advocates an essentially tablish- 
econstruction through the es 


5 
h : State 
n relations within the United 
federa] government, 


: $ o 
At is probably evident by now that this reviewer is unable to, 


S i 
] i at Sociometry is a basic Science ie an. 
With sociology, anthropology, and Psychology, or that it offe this 


rldwide alleviation of social ills. For 


nate 


AR 


Joun RDNA, e 
Commission on Community Interrelations of the American 
Congress. 


Vorxanr, EDMUND H 
j . A 


Social Science Research Counci i 
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Since the present reviewer knew Thomas for thirty years, beginning 
as his graduate assistant in 1917, he prefers to comment on the editor's 
Interpretations rather than to attempt more than brief notations 
regarding the content of the particular papers. If some of these com- 
ments seem a trifle severe, it is because this reviewer quite as much as 
the editor wants to see Thomas placed in proper perspective in sociology 
and social psychology. 

Before making these comments, à word about the organization of 
the selections. The volume is divided into four parts. 


1. The first, “Social science and social behavior," contains, among others on 
method, the much-discussed “Methodological Note” from The Polish Peasant 
™ Europe and America, a joint work with Florian Znaniecki. It has never been 
made clear—either by Volkart or others—just how much of this “Note” was 

omas’ own thinking and how much of it represented the interests of the co- 
author. Certainly the dichotomy “value” and “attitude” does not appear in 
other of Thomas’ works and, as will be noted below, he had no interest in formal 
System building. Moreover, the “Note” was distinctly an afterthought and had 
no place in the design of the research in question. 

2. The second part, "Social behavior and personal dynamics," contains, 
along with other papers, the classic statement on his theory of the four wishes 
and a suggestive piece from the Polish Peasant, “A theory of social personality." 

3. The third part, "Social behavior and cultural dynamics," has several 
Selections dealing with various aspects of social-cultural change. One of these, 
9n the assimilation of immigrants, is from Old World Traits Transplanted, a 

Ook for which Thomas “was primarily responsible” but which was not made 
clear at the time it was published. (Two of his collaborators, Park and Miller, 
appear as the authors.) This is a recognition long overdue. 

4. The final part contains an extended document "Outline for a program 
for the study of personality and culture." This was prepared for the Social 

cience Research Council and represents perhaps the first full review and ap- 


Praisal of the field of culture and personality, just then emerging. 


The most serious deficiency in this book is the almost complete 
Neglect of Thomas’ work prior to 1917, with the exception of one 
Selection from his Source Book for Social Origins (1909). For the record 
It is well to indicate that the Source Book was one of the most important 
Contributions of its time to sociology and social psychology. In this 

Ook, as in some of his earlier papers, Thomas made telling criticisms 
9f the doctrine of recapitulation, of social evolutionism, and of the thesis 
n. sharp biological differences among the races, all dogmas widely 
2ccepted at that time. Moreover, his criticism of what he aptly termed 

Particularism" was most appropriate. It gave clear evidence of his 
Appreciation of multiple causation in relation to personality, society, 
and culture. 
wee nother point is the editor’ 
With « to systematic theory. 

the making and using © 


s implication regarding Thomas’ contri- 
The editor confuses systematic theory 
f hypotheses for research. As Volkart 
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j act, emed to be E 
aeron of formal systems of "ir amentally bue F 
years Sr Pad kd development will show that in his early 
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Source dat ity i 

printed Aiton ee is clearly set forth in various of the !** 

Heart These Bs this connection a further point may be made: 

field of literature, a cies artist. He began his academic career in 

cu More an it was from this background that he develop? 
the personal document. While he saw the person? 


G. 
Northwestern University, a M 
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`B 
PEM, Ewarp. Lehrbuch der Rorschach-Psychodiagnostik für Psycho- 
quein IN Püdagogen. Bern: Hans Huber, 1951. Pp. xxiii - 406. 
r. 36. 


EN netos of Rorschach's perceptanalysis for psychologists, 
published _and educators was written in German by a Dane and 
Siiteptasaly Switzerland. It aims to survey the present status of 
Daeh aesti ysis without making the reading of Rorschach's Psycho- 
(omae gman doe Of necessity it repeats Rorschach’s main ideas 
mainly o " new developments comprehensible. The book is based 
ON wiss literature but it also uses Scandinavian and several 
accessible sources. The author tried to cover all the literature that was 
clearand to him. The survey is conscientious, the presentation, is 
oneself MM The book offers an excellent opportunity to acquaint 
1 ulticolor " oo European contributions including Bohm’s own. 
ing the ts oose tables, ina separate appendix, aid in rapidly identify- 
requenc "en and small detail areas. However, there are no statistical 
are indicat d les (Rorschach's own were not copied) but frequencies 
Proximate fi often in approximate numbers. It is better to have ap- 
€ valid Wem thatare valid than precise numbers that might not 
Organized he thick book contains numerous details but they are well 
mend cluster around the leading concepts. - : 

EIE DA of the administration of the test is one of the best in 
Errors t] ure. Bohm sounds like an expert teacher who is aware of the 
hat students are likely to commit. His review of the Rorschach 

bably is the most complete 
The author relates the 
pathology and to clinical psychiatry, 
he Rorschach in its natural habitat. 


stat 
ements, It may be that Bohm would not have been 


Som 
M ^a the problems which he presents as unso 
Not t miliar with the pertinent literature in this country. He would 
iti re en have limited the function of the test to that assigned to it by 
the aes Applying to the human personality terms used in explaining 
nc nctions of the nervous system, Bohm states that the Rorschach 
the wd provides a description of a “centrally conditioned (located in 
enabler 9 selection of impressions.” In other words, the Rorschach 
the ; S us to make an inventory of socio-psychological stimuli which 
B individual perceives, consciously Or unconsciously. According to 
HN as well as Rorschach, the test can not—except under rare and 
rable cireumstances— tell us about the efferent behavior, about the 
about the inhibitions which 


Jer i . . 
mi h reactions to the perceived stimuli, 
or about the amount of available 


ght j to j 
Gey ee with overt reactions, 
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The author's conservative attitude, inimical to the spirit of refor 
tion, is strong and deliberate. He stands by Rorschach ant 
consistently all major attempts to modify Rorschach s ideas. e 
not even try to justify his rejection beyond saying that those ratios 
tions confuse. On the other hand, he is receptive to all innov: 


mE - 


H $ zhen |. 
which leave all of Rorschach’s own ideas intact. He corrects only w 


there is overwhelming factual evidence to support the conection, cM 
he rectifies Rorschach’s notion that psychotics never produce a adis 
shock. The book is provided with two indexes a name index, a me 
particularly good subject-matter index. There is also a pu 3 
symbols in German, American, French, and Latin. Records bt 
subjects are reproduced with the Scoring, the tabulation, a a waite 
diagnostic discussion, a brief Personality analysis and a clinica ot ts 
mary. In the eight-page chapter on the theoretical foundations ae 
Rorschach test, Bohm lists experiments and observations mene y did 
be helpful in building a theory, although they were not made wit EL 
Rorschach method in mind. He cites studies on the emotional na ure 
cance of chromatic colors, investigations of free association, fig 
and ground experiments, etc, . c mis" 
This readable book is rich in content. It has the merit of er. 
representing the views of other investigators, even when the pe 
disagrees with them, It isa good textbook in a field fraught pet 
tainties and complex in its structure. It is a good aid to self-aid. B 
ZYGMUNT A. ProTROWSK: 


Columbia University and New York University. 


NOTICE 

Dr. Wayne Dennis will become e 

as of January 1, 1953. All new man 
to him at the following address: 


PSYCHOLOGICAL BULLETIN 
Dr. Wayne Dennis, Editor 
Department of Psychology 
Brooklyn College 
Brooklyn, New York ji and 
The Book Review Editor will be Dr. Edward Girden. All boo ressed 
other publications intended for listing or review should be addre 
to him as follows: 
PSYCHOLOGICAL BULLETIN 
Dr. Edward Girden, Book Review Editor 
Department of Psychology 
Brooklyn College 
Brooklyn, New York 
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THE EFFECTS OF PSYCHOLOGICAL STRESS UPON 
PERFORMANCE? 


RICHARD S. LAZARUS, JAMES DEESE, AND SONIA F. OSLER 
The Johns Hopkins University 
s upon skilled 


An understanding of the effect of psychological stres: 
People 


E ae is of great theoretical and practical importance. 
Conditions res with the necessity of performing skilled work under 
tary comb * hich are highly stressful. Such is obviously the case in mili- 
must be i is The effectiveness of a pilot, gunner, or radar observer 
dtassed Ara even when he is threatened by physical injury or 

he endi the need to hurry the performance of a complicated task. 

Stress doe. us fact that human beings are often required to work under 

h s not call for further elaboration. 

and ae of stress involve questions of e 
Portance ing. Many theoretical issues in these fi 
act has b. an analysis of the effects of stress upon 
aS bee een recognized; most of the experimental work upon stress 

n undertaken for theoretical rather than practical reasons. 


e 
Problem of the effects of stress cuts across many fields. We are 
from the theoretical 


motions, motivation, 
elds are of basic im- 
performance. This 


ab] 
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THE CONCEPT or STREss 


It is not possible to discuss intelligently the work on psychological 
stress without dealing with the problem of the concept of stress. The 
definitions of stress that have been given from time to time are inade- 
quate for several reasons. It is Possible to think of stress in terms of 
situations. For example, we say that a crucial examination is stressful 
to the participants, or that combat is stressful to soldiers. One difficulty 
with this approach is that these Situations are not reacted to uniformly 
by all people. We cannot Predict the behavior of individuals by simply 
describing the situation, One person may tremble, sweat, experience 
discomfort, and show signs of behavioral disorganization. Another 
may show an impairment in performance with no other subjective 
concomitants. Still others may show no measurable effects from the 
situation, 1 

In most of the research on stress, the experimenter selects a gui 
which, from past experience, seems to be threatening to most peoP A 
Implicit in this selection is the necessity of identifying stress E 
the motivations of the people who are being tested. However, bevaii 
people differ in motivations and in the ways they deal with them, E 
never really possible to define @ general stress situation. The situatio 
will be more or less stressful for the individual members of the groufr 
and it is likely that these differences in the meaning of the situation W! 
appear in terms of performance, , ar 

It is also possible to define stress by emphasizing the reactions 
responses of an individual rather than the situation. The trouble W! 
this approach is similar to that encountered when we emphasize i 
situation. What kinds of reactions should we measure? Are we to C? 
sider changes in skilled Performance as the “measure” of stress: i 
are we to consider changes in subjective report? It is apparent m 
these things may change independently of one another. Moreo i, 
these changes are a function of many unrelated variables. For examP 3 
skilled performance may be affected by a change in motivation wr 
change in approach to the task. It would be meaningless to iden 
these changes as the effects of stress. "m 
. Since stress cannot be defined in terms of stimulus or response m 
tions alone, it is necessary to think of it in terms of an interve™ S 


: H 
ons which appear to be parallel with, 2! 
on of Psychological stress. 
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EA ud therefore, is really a secondary concept, built upon the 
i Which x ?etween a primary concept, motivation, and the situation 
Silas ah otivated behavior appears. We would then think that stress 
Siok Ti en a particular situation threatens the attainment of some 
partly u E ne responses that the individual may show will depend 
lished. pon the kinds of mechanisms that have been previously estab- 
ON en "€ demands that the concept of motivation itself be 
behavior " he psychologist who is interested in problems of human 
ins ld finds it very difficult to estimate from measures of behavior 
tna and degree of motivation involved ina particular situation. 
inch general agreement among psychologists that it is ultimately 
diffsrenc to do this in order to account for the enormous individual 
individua] Pics are found in behavior. In studies of psychological stress 
Pini ifferences tend to be one of the main findings. . 
stress a d. out the parallel between the problems of psychological 
siis nd those of physiological stress will illustrate the difficulty in 
the "es with motivation. Physiological stress does not seem to involve 
the d definitional problems that psychological stress does, because 
"yt ei pena component" in physiological stress is stated in terms 
ael well-worked-out mechanisms of homeostasis. Selye (34) has 
tion.g physiological stress as any condition that produces the adapta- 
the Sedans: di which is the reaction of the organism in returning to 
T meostatic state. 
"es psychologist has no adequa 
quent] on that corresponds to the 
io Y, the use of the term síress must nece à 
m iis would like it to be. When we speak of tension-systems, what 
i re really doing is postulating a psychological steady-state as a lack 
tie fi, What needs to be investigated are the properties of such a 
© and deviations from it. 
he solution of most experimenters W 


^ . 
to "ois under stress has been to produce situations w 
wart the motives of most people. This is an adequate solution as 


on a . + WS 
cer as one is not attempting to account for the reactions of any individ- 
© If the experimenter tries to account for a particular individual’s 


Tespo , š 
Ponse, this assumption is not satisfactory. 


EDURES FOR PRODUCING STRESS 


te way of defining the psychological 
homeostatic steady state. Conse- 
ssarily be a little looser 


ho have studied the responses 
hich are thought 


] EXPERIMENTAL PROC 
s he principal problem in the study of behavior under stress has been 
ave ee of realistic stress situations. A variety of techniques 
een tried. Indeed, it might be said that no two experimental 
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studies in the literature exactly duplicate the same technique. This va- 
riety of method has led to considerable confusion, since it is likely that 
each of these techniques has a somewhat different effect upon perform- 
ance. It is important to review the main techniques that have been 
used. These techniques fall into two main classes: (a) stress induced 
through failure, and (b) stress induced by the task itself. 

Stress induced. by failure. Failure or threat of failure at a task has 
been the method most frequently used in experiments on stress. This 
has been specifically done in the following ways: 


1. By presenting the subject with an unsolvable task. In this pro" 
cedure the subject must Work ata task that, unknown to him, cannot Dé 
solved. There are a number of ways in which this condition may y 
established. For example, anagrams for which there are no solutions 
may be mixed with a group of solvable ones. Or, in another case, a SU a 
ject may be required to retain alist of digits which is beyond any indiv! 
ual’s memory span. d 

2. In another type of failure-stress, the subject may be interrupt? 
at the task before he could Possibly have finished. The task may cont 
of a group of arithmetic problems. Before he has finished all of t! 
problems, he is interrupted, and told that his time is up. die 
.., 9. A common technique for the production of failure-stress is t e 
introduction of false norms which indicate failure even if performan? 
has been adequate. The use of this technique may incorporate aspects 
the first two procedures. For example, an individual may be interrupt? 
before he has completed all of the items on an arithmetie test, and th 4 
told by the experimenter that anyone who has not finished has pu. 
poorly. The subject may be told at the outset of the experiment M. 
anyone with norma] intelligence (or anyone who expects to be succes? 


complete the problems automatically tells the subject that he is doi 
poorly. 


of the subjects will be sufficiently involved to become stressed. 
subjects will be seriously disturbed by the threat of failure, while 
may be scarcely threatened at all. Of course, the effect of stress 5 
depend upon what the individual expects or demands of himself. 


other? 


p» 


—T 


lab m 
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Unfortunately, there is no way of assessing with any confidence the 
degree of motivation of subjects. We cannot take the effect of stress 
9n performance itself as an indicator of the intensity of motivation be- 
Cause the amount of motivation is not the only determiner of the extent 
and direction of the reaction to stress. It is certainly to be expected 
that in some instances strong motivation may produce better perform- 
ance. On the other hand, it is also capable of producing impaired per- 
formance, For the moment, the question of motivation in failure-stress 
experiments is an important, unsclved problem. 

À second difficulty in the failure-stress procedures is presented by 
the degree of realism that can be produced. In order to be genuinely 
Stressed, subjects must be convinced that the instructions and informa- 
tion given by the experimenter are bona fide. Usually the experimenter 
trusts to his ingenuity and assumes that his instructions will be accepted 
RE face value. 'There are very few experiments which attempt to assess, 
directly or indirectly, the degree to which the subjects accept the situa- 
Sen às genuine. There can be no doubt that in most of the experimental 
Situations, the subjects' reactions to the experiment vary from skepti- 
“ism to severe ego-involvement. 

Finally, a seldom considered difficulty in the use of failure-scores to 
Produce the stress is the extent to which a subject will use this false 
nformation to alter his mode of attack on the task at hand. Changes in 
ehavior toward the task as a result of failure-information may some- 
times have little or nothing to do with stress itself. A subject who has 

cen doing an excellent job may be encouraged (particularly if he is 
adaptable) to give up a fruitful mode of attack on the grounds that it 
AS been unsuccessful. Thorndike pointed out long ago that an experi- 
ence of failure may make a subject more variable in performance on the 


la of the information it gives him. 


5 Stress induced by working conditions : 
the experiments in which stress is produced through failure, pressure 


tw Subject may be induced by manipulating the situation in various 
ao SO as to produce excessive demands upon him. Various forms of 
so. actions may be included in this category. Almost any strong sen- 
"Y input which is extraneous to the task at hand may serve as a source 
noj istraction. In an experimental situation it may be an electric POS 
Olses, or flashing lights. Distraction can also be produced by vaba 
‘SParagement of the subject’s performance by the experimenter. Suc 
'SParagement may serve as a failure-stress as well as a bep in 
a Some experiments it is impossible to assess the role of ae eei 
te ie ent because it is introduced while the subject is performing, 
€refore both a threat of failure and a distraction. 


and the task itself. In addition 


298 RICHARD S. LAZARUS, JAMES DEESE, SONIA F. OSLER 


H ^ a- 
We have suggested that the manipulation of the —— Ó 
tion along the lines of distractions may make difficult Ts vis 
subject, and that these demands then Serve as sources o s or e 
over, some tasks themselves appear to be inherently stress i bm. 
the same reasons. The task may require the subject to at e dt ieu 
many things at a time, or to perform too many roe uda Men 
These demands may be increased by the experimenter as in is like the 
rapidly pacing the subject. In some ways this type of stress he pe 
situation a person faces when he is learning to drive acar. I em 
here is probably less a matter of failure—although in some in or Hi 
it could be—and more of making too many demands at once bà we 
learner. In other cases there is the added possibility of the ww 
personal injury or damage to the car, We would class this punt 
tion as one induced by the Working conditions and the task itse failure- 

We have contrasted these two basic types of stress situations, 


ate 
his effort level is apt to be raised. Motivation can be roughly y^ 
for all subjects by carefully wording the initial instructions, or Con- 
left to vary from subject to subject by ambiguous ye n the 
sider, for example, the effect of instructions which indicate "n up 
Purpose of the experiment is to see how well the subject San tion 2 
under distraction as compared with the introduction of distran ts will 
a natural part of the experiment or the task so that the subjects ; 


la" 


k. 


ably greater than to the situation w 
tion of the working condition 


on 

?n technique, Unfortunately, we nique 
guess, at present, what the effects of the differences in the tec ation 
of production of stress might be. Most of the experimental d le 
Which have been used in the Study of stress are not directly comp? enct 
with one another, It is almost impossible to generalize with con ucing 
from the study of the effects of any one experimental ded js thé 
technique. One of the important problems for future researc 


^ 
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Study of the differ i of th ri = 
2 ences in the effects of zari i 
i i e various procedures for induc: 


THE MEASUREMENT OF THE EFFECTS OF STRESS 


ho hn T" difficulties in the design of stress experiments is 
Wme Tti ith the measurement of the effects of stress upon perform- 
with any bees esl a to measure the effects of stress unconfounded 
difficult to er variable. The problem arises because it is often very 
the sitters eif measure of reaction to stress which is independent of 
oras S s ility to learn or perform certain kinds of tasks. 
üoni Nus ey e, if the experimental problem is to study the effects of 
fits, thes MT upon the learning of a psychomotor skill, the ques- 
learning Pd em can we differentiate the subject’s ‘normal’ rate of 
tion?" Fo ys nis rate of learning as it is affected by the stress condi- 
solution Es ata which deal with groups of subjects there is a simple 
tiis th 1e difficulty. It is possible, through control subjects, to 
earning of e typical rate of learning and compare it with the rate of 
lS the ex ot, pium group of subjects under some stress condition. 
Priately g " riment is properly designed, and the control group appro- 
Bait thee ected so that it is adequately matched with the experimental 
in the me n we can observe the general effects of stress as a difference 
aie bet = performance or a difference in the variability of perform- 
TI veen the two groups. 

tiie à problem actually arises w 
engaged nce of a particular individual under stress. 

In predicting performance under stress fron 


hen we are concerned with the 
Whenever we are 
n personality meas- 


Ures, it i < à 
his z is necessary to obtain a measure for that particular subject. 
initial stress score” must be measured independently of the subject's 
al ability and his change in performance due to fatigue or learning. 


Pi dais individuals differ so much with respect to their basic abilities 
OUt stp es of change, some estimate of each subject's performance with- 

It ret is necessary before correlational techniques may be used. 
obviou as been possible to solve this dilemma in three ways. The most 
emos eae has been to test each subject twice—a pretest under 
Score rd conditions followed by a stress test. In that way, a difference 
atten bien be obtained between performance under stress and perform- 
aR ithout stress. If this difference score correlates with the score on 
di a test (as it usually does) then it 1s necessary to correct this 
ance at measure so that it is free from the subject s level of perform- 
" fis: the first test. It is a statistical fact that subjects who do well 
first test tend to go down on retest, while subjects who do badly 
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i ifference 
on the first test improve on the second test. This means that - we 
Scores cannot be used to represent stress Scores without a correc Ac di 
regression on the first test. When this correction has been D a 
resulting score represents the effect of stress upon performance 
one subject. 


o 
show little or no change in performance with training. In ehe 
plateaus, if a subject has attained a point in the learning of a ski s did 
little or no further change in performance is expected for som e 
this level might be used as a reference point against which to hc pe 
his performance under stressful conditions. Or the PCT. E mad. 
induced by giving a subject so much practice that he attains "s 
mum achievement on the task, and no further changes are expec dable: 

The trouble with plateaus is that they are seldom very € y 
Most plateaus are illusory, or cannot be depended upon to puri dad 
long enough to introduce the Stress condition satisfactorily. In ximum 
of the final plateau, Where subjects have been practiced to a ma: 


à : imum, 20° 
of performance, this level is often really not a true maximum, 


this 


nc 
. . efere 
uncontaminated effects of Stress upon performance. This r 


sete! abilities in 
the influence of the subjects' abilities p 
is, the technique which appears to P 


ence scores suffer from the di 
for the same subject. Mo 
first, the control or the stres 


j dis 
A third approach is Possible, but so impractical that we sh@ 


s atc? 2 
ecause it would be necessary to "s motiv? 
ate of learning, approach to the task, 
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tion etc M 
IM "m besides, a good matching is practically unattainable, 
e are a great number of uncontrolled variables. 


Expr 
RIMENTAL STUDIES OF PERFORMANCE UNDER STRESS 


For " 
| those Seri eae the experimental studies have been classified into 
Motor tasks, un tasks and those which deal with perceptual- 
more or less Eon ivision is somewhat arbitrary, but follows along 
cation s m ional lines. It is possible that a more rational classifi- 
Tha effects , out of further experimental work. 
\ Dave studied ". stress upon verbal performance. Several experimenters 
f Children Ue e effects of stress upon intelligence, primarily verbal, in 
| significan " ied nine-year-old boys, Lantz (15) obtained a statistically 
experience ome of Stanford-Binet scores following a failure 
tion by De: e no such effect after a successful experience. An examina- 
the various He! the differential effects of this failure experience upon 
Were not can indicated that tasks requiring visual or rote memory 
a decrement :ted, while those involving reasoning or thinking suffered 
: nt by Hutt (13) differ- 
f malad- 
adjusted children. Two methods of 
d: (a) an adaptive pro- 
one upon which success 


Along si 
ng simi d : í : 
8 similar lines, an interesting experime 


entiateg 

P y betw : 

Justeg amies een the effects of failure-stress upon a group o 
admin Gren and a group of well- 


mini 5 
ded of the Stanford-Binet were use 
Was likely which a failed item was followed by 
and ends aad (b) the standard method, which begins with easy items 
Produceq i ems which will be failed. The adaptive method, which 
or the Rt rina psychological support, resulted in higher average IQ's 
A. 9ds was " adjusted group. No difference between the two testing meth- 
ound for the well-adjusted group. This study has considerable 


"plicat 
cati H . H 
Ures on for the problem of stress in ordinary psychometric proce- 


stress and verbal performance 
he result of the experimental 
roduction in a sentence- 
In another experiment, 


io Á p 
n task as the result of failure-stress. e 
difficulty of the arithmetic 


ess 

Rol send by pacing and the inherent f the aritl 
S produced a reduced rate of learning (40); pacing, 1n this case, 
was obe: ilure in 19 out of every 20 trials. 
dig, ned with fifth- and sixth-grade chil 


its 
j^ Zell resented was beyond the normal span 
*r (45), working with nonsense syllables, found a decrement in 


a : : : 
nd relearning following an experience of failure; he accounted for 
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this decrement on the basis of repression of the items which subjects | 
associated with failure. His evidence for this hypothesis was that p 
learning and recall improved when the knowledge of failure was E 
moved. Zeller’s study may be interpreted as basically a stress Me 
ment. Zeller comments that the subjects’ performance progressively 
deteriorated during the accumulation of failure. bles 
In another failure-stress experiment in which nonsense sylla d 
were learned and recalled, Sullivan (37) found that (a) success proda 
the most rapid learning and the most complete recall, (b) slowest pem 
ing and poorest recall followed failure, and (c) failure was more wir 
to a superior group in producing impairment than success was facilita i 
ing. The reverse was true for an intellectually inferior group. d by 
Impairment of performance on the digit-symbol test was foun ily 
Williams (43) with the use of false failure scores. Williams was m 
interested in validating the Rorschach test. He concentrated upon E 
prediction of performance under Stress by selected Rorschach vs 2; 
In another experiment, Stress, induced by failure to compi i 
task within a specified time limit, produced an increase in errors ing 
variability in time scores of multiplication problems and in the learn \ 
of nonsense syllables (21). det 
Postman and Bruner (30) Studied recognition thresholds es by 
Stress using three-word sentences, Psychological stress produce was 
failure and ridicule resulted in poorer performance. Since the iri 
administered during actual performance, the results may have ring 
due, in large part, to distraction, The authors observed that du 


: M tremely 
failure, the Pre-recognition guesses of the subjects became extre 
reckless, 


A 
fe 


pacing. Hurlock (12), on the other ?* ef 


CEA " a l2 
an Initial improvement and then 2 of 


yar! 


-eater 
symbol test was to produce gr cun owe | 


ability between subjects; some subjects improved and others sh 


he effects of stress (2, 6, 10, 14, 24, 341 n 


ý Jearni"®? 
The effect of task-induced stress on code 
opkins University, 1950. 


3 DEEsE, J. & Bowen, H. M. 
Unpublished research, The Johns H; 
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Eriksen's data (6) suggest that poor or good recall of incompleted 
tasks may be a function of personality variables related to defense 
mechanisms, 

_ The effects of stress upon perceptual-motor performance. The general 
Picture of the effects of stress upon perceptual-motor performance is 
Similar to the pattern found with verbal tasks. A large number of stud- 
tes have shown impairment of perceptual-motor performance under 
Stress. Marquart (23), with the use of visual discrimination, concluded 
that frustration resulted in slow learning, increased rigidity, and non- 
adaptive behavior. McClelland and Apicella (20) used card sorting as 
the experimental task and found that stress induced by false failure- 
Scores resulted in more trials before the criterion was reached. Longer 
reaction times for completing pictures that were flashed on a screen 
Were obtained by Verville (41) when subjects were given unsolvable 
tasks prior to the measurement of reaction time. Moreover, slower 
“action times were also found by Verville for subjects who were re- 
quired to solve a number of difficult problems simultaneously before 
the test of reaction time. 

,, Bayton and Whyte (4), who used a rate of manipulation test, found 
that a Success-failure sequence produced poorer performance than a 
Sequence of failure followed by success. Because they failed to include 
®* control group, it is impossible to decide whether the differences in 
Performance between the conditions are due to success, failure, an inter- 
action between ampling error. 
: Seashore i eds Edo a decrement in mental age scores on 
ies Draw-a-Man test under conditions of frustration. The subjects 
Vere children of varying ages. In a famous experiment designed to get 
at the relation between frustration and regression, Barker, Dembo, 
and Lewin (3) demonstrated a regression in mental age of young chil- 
Ten as a result of stress. 

ne of the most intensive attempts to evaluate the Se of ma 2 
4 DSYchometric device for personnel selection was undertaken Ay os 

Viation Psychology Program of the Army Air Forces (27). Nita $ S 
nse of Various psychomotor tasks such as steadiness, aiming, etes ne 
t istraction upon performance were meas- 
oncerned with prediction of 


atic information concerning 


of verbal threat and d r 

eoe e this m was wem e 

rai -ery lit y ! : 

€ direct siiteie uf ate phy the measured performance = opens 

H “ny of the studies were conducted without es ite d id 
9Wever in our analysis of these data (27), the following fac ; ; 

© revealed: (a) Where it can be established that stress produced an 


impairment of ability has not always been found to be the only ret 
of stress. Lindsley (18) found that Stress induced by rapid pacing cause 
the subjects to attempt more problems, which resulted in a greater 


of experiment described by Lindsley were obtained by McKiauy 
et al. (22). Two kinds of reactions to stress were found: most subjec 


any Increase of speed or errors. Asa whole, the stressed subjects showe 
a reduction of efficiency in Performance in terms of the percentage E 
Correct items to the number attempted. Clark and McClelland* n 
ported that Subjects with mild fear of failure performed better, particu 


he 
The effects of stress upon the components of performance. Most of E 
studies of stress report findings concerning the total scores on the P 


nt patterns of pec p 
e analyzed in terms of spee ab 


ormance, Ape 
his pro" 
sented data relevant to thi 


4 a i i ative 
CLARK, R. A, & MCCLELLAND, D.C. A factor analytic integration of imagi re 


performance and Case study measures of the Ee Unpublishe 
search, cited in McClelland (19 need for achievement. 
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that any increase in errors was ineffective in changing the total score 
(16). It is probable that the effects of stress upon such components as 
. Speed and accuracy may be very different from task to task. 
Adaptability to the experimental conditions and various other less 
id RH aspects of performance may also be differentially af- 
hich Y stress. One problem in this area is the difficulty of determining 
= measure, represents the subject’s efficiency in any particular task. 
Benen Situations accuracy may be of greater importance than speed, 
imn Others rapidity of performance may be the important feature. 
vigo latin observations of performance under stress. In connection 
Piss experimental studies of the effects of stress upon performance, 
ae qualitative changes in behavior have been noted. Stereotyped 
eed (23), inattention (44), disorganized activity (36), and in- 
Wider bomi activity (8) have been some of the aspects of behavior 
Purus. ress that have been observed. Many experimenters have re- 
anxiet. edel of emotional upset such as sweating, tremor, subjective 
Bo y, pulse changes, etc. A whole new theory of the physiology of 
as th T8anism (34) has grown up around the organic changes observed 
e result of physiological and psychological stress. 

e bere Batons have attempted to make field observations on the 
vies S of stress upon performance by means of questionnaires, inter- 
fen. S, and rating scales. These studies have the merit that they at- 
mot to discover the effects of non-laboratory stresses upon behavior. 
self “ver, they have the great disadvantage of depending end 
th Teport techniques. The most serious difficulty with these studies is 
at they do not include actual, objective measurements of performance. 
© questionnaires are always administered after the stressful situation 

5 Passed away, sometimes years later (5). 1 EN 
ty Dollard (5) administered a series of questionnaires on fear in battle 
Veterans of the Abraham Lincoln Brigade of the Spanish Civil War. 
55e questionnaires suffered from too many limitations to be of much 


H . . 

aes he techniques of sampling, question-wording, the nature of the 
“tudes Measured, etc., make this study difficult to evaluate. The data 

à à ich produce stress in actual 


o aga 
co tell us something about the conditions whi a 
ther at and some of the personal reactions to these stresses. OT es 
ne is no way of knowing how the intense fears reported by Dollard’s 


Subj 
Jcts affected their performance. . 
nnaire approach was at- 


Somewhat more satisfactory questio 


tem AF flyi el 
Pted by i of veteran A ying personnel. 
Fol] Y Shaffer (35), with the use Pris Shalfer (38) conclude 


Owin i Its of his s 
t 8 an analysis of the results X : à : 
at the adequate stimulus for fear is a highly motivated situation 
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j ent. 
towards which the individual has no adequate means of "owes 
This definition seems to fit most of the experimental studies of be 
under stress. . : bat 

Shaffer reported many different signs of emotional upset in pe 
Some of his data suggested that the severe stress of battle may, and in 
have a serious detrimental effect upon the various skills requir 


e 
the interviews to the experience in question, and the somewhat d 
adequate control of sampling. Nevertheless, Shaffer's study still su 
from a complete dependence upon self-report. . tually 
The studies of Shaffer are the only field observations which ac 


ased the efficiency of their performance. id th 
men who reported an increased efficiency as the result of stress sai 
mild fear increased their efficiency more than intense fear. ative 

The findings of this study are extremely interesting and pee ae 
but there is a distinct probability that the reports of the men interv! 


5 SS. 
al state of their performance under stre 1 
is likely that the intervi 


at 


own performance under stress, 


probably reduced the accuracy of self- 


E e. 
estimates of performance 
a result, we suspect th 


Se o eee 
at the percentage of men experiencing ee 
was greatly overestimated. [n light of the € thé 
mental studies on performance und 


: ikely 
er stress, it does seem id such | 
some individuals will show a facilitation of performance unde 


» but it also seems Probable that these individuals "ett 5 
in the minority in any randomly chosen sample of people. This i” 


ing problem remains to be studied by more reliable methods. 


: pies”, 
With the use of narco-analytic techniques, Grinker and SI d wi 


es 
(11) studied battle-fatigued Soldiers of the last war. They sugs' pat 


É F om 
that a primary mechanism for Psychological breakdown under € 
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involves strong guilt feelings and conflict over supposed inadequacy and 
cowardly behavior during combat. While it is provocative, this study is 
less. relevant here because all of the subjects involved were psychiatric 
patients. 

Personality correlates of behavior under stress. Very little information 
has been obtained about the relationship between various measures of 
Personality and reaction to stress. The problem has theoretical as well 
as practical importance. On the one hand, while great individual dif- 
ferences in response to stress have been recognized, few fruitful attempts 
have been made to discover their nature. On the other hand, it would 
be most useful to be able to predict which people will be adversely 
affected by a stressful situation. 

Most of the studies which have obtained relationships between 
Performance under stress and measures of various aspects of personality 
have presented correlations which are statistically significant but are 
too small to be of practical value. For example, Taylor and Farber 
(39) found that submissive children showed a decrement in performance 
er an increase in variability under failure-stress, while ascendant 
Children showed an improvement. In Hutt's (13) study, previously 
Cited, maladjusted children showed impaired mental age scores on à 
Stressful administration of the Stanford-Binet. Lazarus and Eriksen 
(16) have demonstrated that students with high grade-point averages 1n 
College tend to improve under stress while poor students show a decre- 
ment and greater variability in performance when ACE scores are held 
Constant. The authors account for this relationship by the suggestion 
Mar some poor students may obtain poor grades because of the stressful 

ature of college examinations. 

Ina E is difficult to interpret, Meadow (25) eons bee 
Women with low dominance feclings were more emotionally isturbe 
y failure than women with high dominance. In this capairon T 
tional disturbance was measured by subjective report; the author es 
that women emotionally disturbed by the failure showed poorer Pot 


ti 7 han did 
?rmance in arithmetic and memory tests for emotional words tha 
al disturbance. It is impossible 


tho $ 
se women ; tion 
who reported no emo : 

wm ts of disturbance may have been 


to tell t dir 
i o what extent the subjects’ repor a f i 
influenced by their actual level of performance. Individuals who showed 


rogy Performance may have attempted to rationalize this by claiming 
e emotionally upset during the test. The study, however, 1s 1n ac 
Cord with the results found by Taylor and Farber (39). "T 
The only study that has reported relationships between » » = 
ance under stress and personality variables of sufficient magnitude to 
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of practical use is that of Williams (43). In a validation study of certain 
variables on the Rorschach test, Williams reported a multiple correla- 
tion coefficient of .824 between average decrement under stress and two 
scoring categories on the Rorschach. These are several features about 
this study, however, which suggest caution in accepting the results 
In the first place, the number of cases upon which the correlations were 
based was only 25. There are strong possibilities of sampling error 
with so few cases. In the second place, the material used was Over- 
learned, so that the scores for the subjects under stress could only de- 
crease. Thus, nothing but “decrement” scores were obtained. In addi- 
tion, it is to be noted that the stress was produced partly by the distract- 
ing influence of the threat of electric shock. 

The doubts concerning the generality of the results of this study 4% 
supported by negative findings in a study correlating a large series ° 
Rorschach variables with the effects of stress upon performance (7). 

Also on the negative side is a study by Adams (1), who found n° 
relationship between neurotic tendency scores on the Bernreuter 
Personality Inventory and performance under failure-stress. In a sim” 
lar experiment using the Bernreuter, Marquart (23) also obtained neg" 
tive results. 

McKinney et al. (22) found no relationship between attitudes and 
feelings expressed on a questionnaire and efficiency of performance uni 
der stress. Some slight positive relationships are suggested, however 
with variability in a few Rorschach responses. However, the measur? 
of variability of these Rorschach responses is not described in the eXPe 
mental report. 

Relevant to the problem of the personality correlates of performance 
under stress is an experiment by Taylor (38). She found that individu? p 
V à oned eyelid response most rapidly. Since the COP, g 
tioned eyelid response is of the avoidance type, the author conclude” 
that this superiority is the result of a high anxiety drive necessary ie 
rapid avoidance conditioning, 

: Performance under stress asa predictor. There have been two system” 
atic attempts to use performance under stress as a predictor of suc 
cess in other dangerous and Stressful activity. One was the well-know? 
OSS study, and the other was an attempt by the Aviation PsycholosY 
Program to design stress tests. d 

The more elaborate of these experiments was the program conduct? 

by the Office of Strategic Services to select men who would be die 


| 
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effective in intelligence operations in enemy territory during World 
War II (46). The basic procedure was to subject a group of applicants 
to a series of stress tests designed by the psychological staff of the OSS. 
The test situations were highly realistic in the sense that they did a good 
job of simulating stressful situations to which the candidate was liable 
to be subjected while on duty. The men were aware that they were be- 
ing evaluated. The stress that was created was basically a failure-stress. 
All measurements of performance were based upon ratings by continu- 
ally observing psychologists. While large individual differences were 
found by the raters, these were not successfully related to later perform- 
ance in the field. A possible reason for this was that the various subjects 
in this experimental program served in different theaters of war and 
Performed different functions, so that the criterion of performance 
was not comparable. The OSS study cannot be considered to have 
achieved successful prediction of performance under stress, despite its 
elaborate design. 

The Aviation Psychology Program (27) made an attempt to relate 
performance on a series of psychomotor tests given under stressful condi- 
tions to success in pilot training, bombardier. training, and navigator 
training. No significant relationships were found between any one o 
the five tests used and any available measure of success in training 
school, Several major criticisms of this study may be given. First, the 
Criteria used were poor ones inasmuch as they were very heavily satu- 
rated with semi-academic abilities. Stress may actually lower the valid- 
ity of a test when the criterion is success in school. Moreover, perform- 
ance in training school may be poorly related to performance under 
Operational conditions that involve stress. In support of this last state- 
ment is a study of the validity of selection and classification tests ID 
the theaters of war. The conclusion was drawn that many of the s 
Important features of combat performance were not measured by the 
traditional abilities tests (17). Second, the most important factors pa 
ured by these AAF stress tests may not be ability to perform Pto Mo 
Stress but the specific motor skills called for by the task itse't. i o 
attempt was made to measure deterioration under stress, or any other 


Variable that would yield a picture of the effects of stress keen 
of the individual's ability. This is a problem of experimental design 


that w : : 
e have discussed earlier. 1 
It should be mentioned also that attempts to use the selection and 


classificati edict the syndrome known as 
classification battery of the AAT Ague” also resulted in failure (42) 
anxiety-reaction” or “operational fatigue” also re 
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Aw EVALUATION or THE PROBLEM oF THE EFFECTS OF site k 

The stress experiments mentioned earlier have yielded hem 
Sults: some show only a decrement in performance, others pode 
provement, and still others produce both of these effects for ae 
individuals (an increase in variability). It js important to un 

sults have been seemingly inconsistent, able 

ul fact is that few of the experiments are La 
because they employed different kinds of conditions to pener iie 
and different kinds of tasks. The question of the Aissim iwity duced 
two large classes of Stressful conditions, failure-stress and en that 
stress, has already been raised. No data are available at presen 
allow us to make any generalization about this question. stew of uk 

Another important problem concerning the comparability npling- 
various experiments cited is that of individual differences and sar lege 
Various investigators have used children, adults, women, rre differ- 
Students, and military Personnel. Inasmuch as large individua 


otiva 
Stress. All of the Psychological concepts about stress have been m 

tional in frame of reference, For convenie 
explanatory concepts into thos, 


2) 
» in "n 
The energizing aspect of motivation, Miller (28) and Se ; 
a motivation or drive. Since an Me orin 
motivation is usually accompanied by an increased output in pe 


; tress 
t both Suggest that fear, produced in a as 
ful situation, may actually be beneficial to performance. They 
evidence the fact that AAF perso 


"m tha 
: n 

would argue with the propositio ee 
of performance. It is apP 


à 
» 
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tha 
mo sme by a stressful situation has a considerable motiva- 
"s Piin arises because of the fact that, in some instances, 
s OM o fl or fear seem to produce a decrement or im- 
acount, Te pa ormance. Neither Miller nor Wickert takes this into 
SE ae erefore necessary to look for mechanisms that may sup- 
Ths onda Miei of the simple, energizing function of motivation. 
Which distu ie think of a critical point in the amount of fear, beyond 

The di ption occurs. 
impetus uper aspects of motivation. In addition to producing the 
directive i action and the persistence of action, motivation has a 
individual sog ine a terminating effect (26). This means that an 
e satisfyin 1 Sea his efforts towards whatever operations tend to 
this divo, Er the motives have been satisfied, the activity in 
States, it is DÀ be terminated. In extremely powerful motivational 
directed. is ry passible that a subject’s activity will be unadaptively 
showed "e r example, Lindsley (18) and Lazarus and Eriksen (16) 
the speed of set of the effects of a threat of failure was an increase in 
bin quite performance as well asan increase in the number of errors. 
Performane, possible that a considerable portion of the decrements in 
Priate neres reported in other experiments may be due to an inappro- 
Avice “ti in speed of performance. 
comes fro r illustration of unadaptive bebav 
repetitive b cis experiment by Patrick (29), 
ox and ehavior in human subjects who w 
Subjected to severe stress. 

;hich failure-stress was used, it is 


I 
ete of the experiments in w 
€ that telling an intelligent subject that he has done poorly will 


[e] . 
ti e to alter his mode of attack, so that it may be less effective. 
^ an of an effect could account, at least in part, for impairment 
in n some of the experimental studies. m 
Bing A tition] way in which the directive aspects of motivation could 
at an a decrement in performance is the arousal, by threat, of motives 
example antithetical to the activities required by the task itself. For 
teed. e, Rosenzweig (32) suggests that reactions to frustration may be 
igno stent or ego-defensive. Need-persistence means that the 
-— ual will center his attention and efforts upon the frustrated need 
e mend behavior), and ego-defense means that the individual 
e primarily concerned with the maintenance of self-esteem. 
M are many instances in which activity directed toward the 
enance of self-esteem may make the effective continuance of 


ior as the result of stress 
who found irrational and 
ere placed in a problem 


314 RICHARD S. LAZARUS, JAMES DEESE, SONIA F. OSLER 


importance of any of these factors will depend, to a large extent, upon 
the conditions of the situation and the type of stress involved, as much 
as upon the personality and past experience of the individual. In other 
words, ego-defensive reactions are apt to be especially prominent 1n 
situations that utilize failure as the source of the stress. On the e 
hand, distraction situations, which are not accompanied by threats 0 
failure or disparagement, are less apt to make ego-defensive reactions 
necessary. 

Essentially, this boils down to a consideration of interactions be 
tween persons and types of stress. It would be interesting to know what 
kind of individual develops anxiety reactions to task-induced pet 
We might guess that such people are highly motivated to perform we 
The successful understanding of any individual's performance ipe 
Stress depends upon some way of measuring the kinds and strength o 
his motivations and relating them to the characteristics of the situatio 
in which he must perform. The fulfillment of this aim is, indeed, 9° 
simple affair. As 

Task components and the interactions of emotion and motivation. k 
we have said earlier, relatively little attention has been paid to the stu v 
of the components of the total performance of persons in stressful oe 
tions. What is going on, in terms of the effects on the subject's a 
formance, may be masked by attention to only the total score. ud 
Score is simply the end product of his attack on the problem, his des” 


n H his 
and direction of effort, the effects of emotional disturbance, an 
abilities. 


formance. For example, se 
indicate some degree of emoti i i ject. T 
blockings might adversely affect speed and regularity and, therefor 
result in an impaired Performance. On the other hand, in the same 9! 


S E 4 , orm: 
ation, another subject might show a greatly increased rate of perf iz- 


" : erg 
ance at the expense of accuracy, which would suggest that the ene’? ,. 


B H ec 
S tivation are involved. Both so 
end up with the same total score, for different reasons, and attent! 


Relating the individual com 
causes of the stress effects would 
relationship may be ambiguous. 
which has occasionally been repor 


iple 
ponents of performance to vem he 
not be simple. In many instances i 
For example, excess overt 2€ be 
ted as an effect of stress WOU 


TW NE 
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eiua assign to any of these possible causes. Impairment of judg- 
"e am reflect emotional blocking or misguided effort as a result of 
did bn ure-information. Some help would be obtained, however, by 
Des TE the combination of effects, both qualitative and quantitative. 
E p e the difficulties inherent in the approach we have been suggest- 
2 attack on the source of the various stress effects and how they 
te os must be made before we can begin to understand the bases of 
Cu ects of stress upon skilled performance. It is our belief that the 
bes us individual components of performance can be more successfully 

ed to personality variables than the total score. 

Implications for future research. The most obvious questions that 


require an answer are: 


h 1. How do the effects of psychological stress vary with the nature of 
the task? 
i 2. What are the differences in effects produced by failure-stress and 
ask-induced stress? 
" 3. How does psychological stress affect the various individual com- 
ra of total performance? 
ie" What is the relationship between personality variables, past his- 
j^ and performance under stress? 
áp. What is the relation between the capacity of the subject and re- 
Ction to stress? 
ü 6. What relation do emotion and motivation 
nder stress? 


have to performance 


io in the area of psychological stress must begin practically 
of Sas Any systematic program must take into account the difficulty 

Producing realistic stress situations and making effective measure- 
Ments of the stress effects which are independent of the skills required 
"i the task itself. It seems certain that a really systematic attack on 
Y © problems of psychological stress will produce some valuable answers 
9 both theoretical and practical problems in behavior. 
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INFLUENCE OF SOCIAL CLASS ON PERSONALITY 
TEST RESPONSES 


FRANK AULD, JR: 
Institute of Human Relations, Yale University 


Do people of different social classes respond differently to puce 
logical tests? Allison Davis and his co-workers have pointedly Mr 
this question and have done extensive research to find the answer (12 
14). They have shown that children of different social classes respon 
differently to the usual intelligence tests. Middle-class children pr 
group almost invariably do better on these tests than lower-class chi 
dren. Not content with knowing that children from different socia 
classes respond differently to these tests, Davis and his colleagues aske® 
“Are the tests fair to children from all Social classes?". Their answer J5 


test items deal with matters that the middle-class child has had a m 
to learn but the lower-class child has had no experience with or no ! 
centive to learn about, lass 
Now that the work of Davis has opened up the problem of € sts 
differences on psychological tests, it is obvious that intelligence uer 
may not be the only kind of test that would show differences bas 
subjects from different Social classes. It is the purpose of the a 
this paper to review the literature on social class differences in respon 
to personality tests, fs 
If people from different social classes do respond differently to um 
sonality tests, it would be necessary to take these differences int? : 
count whenever we use personality tests in research or in clinical P? 


: ildre 
tice. For example, if we compare Rorschach test responses of chil 


s 
iee ; E onse 
seen at a children's menta] hygiene clinic with Rorschach resP e 
of normal school chil 


dren, the differences between social classes ain 
rotic-normal differences, If the children co 


tly 
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i Differences on personality tests between people of different social 
ie could be of two kinds: meaningful or trivial. A difference in 
T heel two social-class groups respond to a test may be called ‘‘mean- 
he ul" when it indicates a true difference on the variable supposedly 
s easured by the test. When two groups respond differently to a test 
m because they differ on the variable supposedly measured by the 
bep but because they differ on an extraneous variable, the difference may 
E called “trivial” or “artifactual.” Klineberg (23, p. 103) has given 

excellent example of trivial test differences: 
ts, Some years ago a group of Chinese psychologists applied a number of 
"us ard inventories like the Bernreuter, Thurstone, and others to Chinese 
= ents and arrived at the sad conclusion that Chinese students were very 
in pow One of the investigators closed with a plea for more mental hygiene 
W Chinese universities to overcome this unfortunate situation. 
we hat had happened, of course, was that the specific items in theinventory 
tis interpreted quite differently by the Chinese. One question went like 
Chi, Do you allow others to push ahead of you in line?" Of course all the 
ia inese said “yes,” which apparently is marked on the neurotic side. Well, 
a are no such lines in China: they all gather around together. So everybody 
rned out to be neurotic. 


That is only one item, of course, though there are many others ...- 


Differences on personality tests between social classes may, like 
the differences between Chinese and American students cited by Kline- 
berg, be trivial. For example, a personality test for high school students 
Contains the question, "Are you often left out of things other kids do?" 

he maker of the test might assume that an answer of “yes” indicates 
Shyness and an answer of “no” indicates sociability. But it is possible 
that the answer is more related to social status than to sociability. 
Hollingshead (21) has observed that the lower-class adolescent is fre- 
Quently left out of school affairs only because of his inferior status. 
» therefore, there are differences between the social classes in the way 
Misy respond to personality tests, the differences may be either meaning- 
ul or trivial. 
DEFINITION OF SOCIAL CLASS 
this paper refers to a system of soci- 
pologists who have studied various 


tement of the class-caste hypothesis, and 


all The term social class as used in 

Y ranked groups.? Social anthro 

*W.LI e first sta 

Warner Proba dace: eris for studying the class system ofa community. 
Re should keep in mind that the class structure is not the only status control of indi- 

Vididual behavior. As Linton (26) has pointed out, there are statuses that do not involve 

na of caste and class. Sex-typing and age-grading are two examples of such status 

ols. 
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; d in the 
American communities in New England, in the deep €. sed 
Midwest have discovered that the Social conditions under 


B ; ial ranks. 
communities are aware of the system and recognize m Pes 
They speak of “the society People," “the solid, eae vet “people 
“the good people, but nobody,” “poor but honest fol pi small cities 
who never amount to anything—shiftless people. In » ee und Ug 
that they have Studied, the social anthropologists have nomen of 
major social classes, each having two subclasses (46). The en midi 
the community rank the three classes according to prestige voie the 
dle, and high, and so the socia] anthropologists call these c 


tion, 
- ` educa 
ferences in responses to personality tests, amount of income, d various 
occupation, dwelling area, other similar characteristics, an 


the ISC and the American Home S 
tiae are better measures of social cla: 


jally 
itae 
of these measures except the ISC is upe y 
identical with social class as defined by Warner, they are he dif- 
t 
erature on differences in behavior between members nae a 
eyond the scope of this paper, Komarovsky and n erred * 
is li detailed information the reader is d Gard 
Davis anq Dollard (9), Davis, Gardner, Mart e ai 
(10), Davis and Havighurst (11), delli (13), Kinsey, Pomeroy, and Warne 


d 
Neugarten (31), Sutherland (41), Warner, Havighurst, and Loeb (43), an 
Junker, and Adams (44). 
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enough re] " 
lace Bp ha class to justify using them as rough indices of 
. In describing each study, the present writer has care- 


fully n 
oted whi 
a which measure of status was employed by the investi- 


STUD ES 
I OF THE 
INFLUENCE OF SOCIAL CLASS ON PERSONALITY 


In re) 
the Seat we have classified the various studies according to 
under each nA pos investigated. The tests are listed alphabetically; 
Bernreuler 3 he studies are arranged chronologically. 
ernreuter sco ersonality I nventory.  Hoffeditz (20) compared the 
group, and 33 res of 27 men in a low-status group, 40 in a middle-status 
the Barr Oc in a high-status group. Her measure of social status was 
the Solos rims Scale. She found appreciable class differences on 
differences ial and “self-sufficiency” scales and smaller 
all these diffe the “dominance” scale. An analysis of variance shows 
OWer-status de to be statistically significant at the .001 level. The 
cluded tha ubjects received the less favorable scores. Hoffeditz con- 
Occup E differences were found between fathers in various 
Neurotic, mo one and that the highest occupational group was least 
finite st self-sufficient, and most dominant. 

Economic s Sargent (30) studied the relationship between family 
Measure of : us and some personality traits of college students. Their 
Mously by en status was family income, which was reported anony- 
ighest ea 120 subjects. They compared the 12 students with 
to Minitze ily income and the 12 with lowest family income. According 
etween ow Sargent, “the study revealed no striking relationship 
the family economic status of students and their personality 


traits 
Ward ih - [but] economically underprivileged students tend slightly to- 
1e maladjusted personality pattern... - ' One should keep in 
class students in 


few if any lower- 
dominantly middle-class). 


ble and therefore 


min 
ou there were probably very 
is MEE group (college students are pre r 
9 reduce tl tend to restrict the range of the class varia 
he size of correlation coefficients. 


atterson (32) studied the relationship of Bernreuter scores to vari- 


e being studied by the 


Qus ch : 
Fels j| AD in parents whose children wer 

and | eee Institute. He reported the correlations between income 
i roup of 88 men. The correla- 


tions € various Bernreuter scales for a 8 

Were all low, ranging from .13 to .26. The largest correlations 

EN 

When hroughout this review, differences between groups are described as “appreciable” 

Unselect are at least as large as 1 P.E. (P.E. calculated from the distribution ofan 
ed Population) and as “small” when they fall short of this criterion. 
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Were between income and the B2-S scale (self-sufficiency), 4-.26; and 
between income and the B4-D scale (dominance), +.22. These two 
correlations are statistically significant at the .05 level. 

Sumner (40) gave the Bernreuter Inventory to 205 Negro b 
women. Since the Subjects were all college students, one may safely 
assume that almost all belonged to the middle class. Sumner took from 
the group of 205 the 51 whos " 
scale and the 51 who scored lowest on this scale and compared their 


Social status, Thus there is little chance for any relationship betwee 
social class and Personality test score to show up. diz 
. The Brown Personality Inventory. Brown (2), ina study standar he 
ing his personality inventory, computed the correlation between e 

test scores and Pupils' scores on the Sims Score Card. His subjects V. ^ 


Predominate in any particular social or cultural group." re | 
e 


tempted to conclude that th ocial 
een personality test score an ocia 
» however, that the measure orr 

' Which emphasizes economic i ht 
; à measure Stressing ''social'' aspects o tell 
Furthermore, it is not possible je 
whether a wide range of social > no 
If the range was very restrict?" 
pected. eura! 
, ublished a further study of cultis, 
influences on test responses. The Subjects included 100 high-sf? hio 
F : umbus: tj- 
schools. These children were feni Md I-A was ae 
mated from the type of neighborhood in which the children live? 


from Brown’s Published article 
was represented by his subjects, 
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all 
s = s pp ME test the low-status children differed significantly 
ences between oim the middle- and high-status children. The differ- 
Symptoms, in e social classes were most pronounced on the physical 
owever ob St atk and irritability scales. These differences were, 
serve dom viris: small. Brown concluded, “It is interesting to ob- 
socioeconomic st: in general appear to bear a close relationship to the 
‘Tits este atus of the groups” (3, p. 331). . . 
Apparent cont diet contradictory to Brown's earlier finding. The 
Measure of so ih ey can be explained by the different kind of 
and Perhaps “le status (a social rather than an economic measure) 
ater study id a wider range of social status among the pupils in the 
Strongly, , which thus allows any differences to be shown more 
S . 
dts erui troubled by the apparent discrepancy between the 
he relationship be S earlier study and of his later study, investigated 
Oys and girl 1p between social status and test scores in 327 low-status 
- to 15-952 s and 473 middle-status boys and girls. The subjects were 
different m € New York City school children. Springer used two 
a | Efe, hods of measuring social class. First, pupils were assigned 
middle rac group if they lived in a poor neighborhood, and to a 
Pupils’ ix group if they lived in a good neighborhood. Second, 
Pringer in Were rated on the Barr scale of occupational status. 
Status in ues significantly greater mean neurotic scores for the low- 
iving in tł p than for the high-status group (that is, for the children 
orhood) poor neighborhood than for those living in the good neigh- 
Status pr, ut he did not find any appreciable correlation within each 
group between the Brown neurotic score and the Barr rating. 


ere again it is seen that one stands little chance of finding a statisti- 
d social status if the 


Sings LUE relationship between test score an E 
M mean Social status among the subjects 1s restricted. The difference 
EER test score between the lower-class group and the 

Gou n group studied by Springer is appreciable. " 
Status m (16) reported a study of the relationship between socia 
Were "ia Scores on the Brown Personality Inventory. The subjects 
i sixth-grade children from three public schools in a Minnesota 


City £ 
Y- The three schools were selected to represent the highest, the low- 
tinuum. There was a 


seat a middle school on the social-status con . 
9f the Not statistically significant difference in the personality test scores 
te children in the various schools. The children 1n the high- and 

the children 


.ediu 
In the Pears schools received more favorable scores than 
©w-status school. 
Scale to measure social status 


o . 
ugh also used the American Home 
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of the pupils. This scale puts a heavy emphasis on the economic as- 
pects of status. He found only a slight correlation (r = —.16), not sig 
nificant at the .05 level, between the American Home Scale and the 
personality inventory score. The higher-status children got more favor- 
able scores. 


part of the test. Among the children of non-farm families, occupation’ 
status as measured by the Minnesota occupational classification did E 
seem to be strongly associated with personality test score. The e. 
of occupational class VII, the lowest occupational group, were, howev?" 
somewhat lower than the scores of the other groups (p «..20). Cali- 
In another paper Stott (38) reported correlations between the T 
fornia Test of Personality and both the economic- and cultural-st? 
level of the family and the "farm class" of the family (i.e., how d 
farm the family owned or rented). The product-moment correlation " 


een 

tural level Were not significant, The coefficient of contingency bet 

social adjustment and farm class was +.30 (N —183). d bY 
One may conclude that, with the i 


measures of social status U 
Stott, only a slight relationship was found in the group studied be self- 
scores on the California Test of Personality and social status. tia 
adjustment part of the test showed a greater social-class differen e 
than the social-adjustment part. The higher-status children 8° 
more favorable scores on the test, 


Minnesota Multiphasic Personality Inventory. Gough (17) 88V 
MMPI to 223 high school seniors (90 boys, 133 girls) from a Min? tus 
city of 25,000. He used the Sims Score Card as a measure of social 9 
taking the top 38 a 


his high- and low-status grou 


e the 
esot? 


by Gough into five classes: (a) positive . ui of 
(5) social Poise and self-confidence, (c) 9* ora 
(d) broad-minded, frank attitudes towar rions 
matters, and (e) dogmatic, self-righteous OP 


and esthetic attitudes, 
fears and anxieties, 
religious, and sexual 
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Th "€ 
eee apply to the choices of the higher-status group. There 
[liking enc pecu significant differences on any of the MMPI scales 
B etueeenupe. e as a whole) between the high-status and the low- 
in LE ES — in mind, of course, that there were only 38 subjects 
Gecko red p i : slight differences that did appear in Gough’s anal- ` 
When bee T h-status group with more favorable scores. 
Eins sare ai? E E (18), in a second part of this study, correlated the 
Pitre ah cr the various MMPI scales, he found five scales with cor- 
ossi ot atl at the .05 level: the K, F, Hs, Pd, and Sc scales. 
ee. ym all of these scales with social status were low, ranging 
the HEA A —.21. In each instance the low-status group received 
Punta show, D score. Gough concluded that the high-status 
fe -and ins x aa defensiveness and reserve in regard to personal af- 
aie nom a (K scale), greater conventionality (F scale), fewer 
less finder: plaints (Hs), more satisfactory over-all adjustment (D), 
läve Mies toward serious personality disturbances (Pd, Sc). As we 
ln ont, these correlations are all quite low. 
i hes b E s description of his subjects, it seems likely that most 
viw of a ong to the middle class and very few to the lower class. In 
prising "s restriction in the range of social-status scores, it is not sur- 
status nd d Gough found no very high correlations between social 
tisticall the MMPI. He did, however, discover 34 items with a sta- 
a Exec a rre social-class differential, and he combined these into 
Min MPI scale that he calls the status (St) scale. 
fece Scale for the Survey of Opinions. Menzies (29) studied the 
imd vaca between responses to the Minnesota Scale (short form) 
Mei toe social characteristics. His. subjects were 177 men and 
sli rom 15 to 29 years old who either belonged to the so-called 
d clubs" in a medium-sized New York city oF worked for the 
ires He found in general that the poorer subjects had lower morale 
ibi and less favorable adjustment scores. For example, the respond- 
s whose families were on relief h tment score than 


s. ad a poorer adjus 
soe ie whose families were not on relief, and the difference be- 
en these two groups was appreciable 


betw . Similar differences were found 
Piin. those whose fathers were unemployed and those whose fathers 
frog. employed, between tbe NYA workers and privately employed 
ers, and between NYA workers and students. 
hr group studied by Menzies is à rather special group, and it is 
to know exactly what population his results can be generalized to. 
Pparently the results of his study give some slight support to the gen- 
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eralization that people rating lower in Social status generally receive 
poorer scores on personality tests. ! 

Davidson (4), in a study of the relationship between personality 
and income in 102 highly intelligent 9- to 13-year-old children, found no‘ 
statistically significant relationship between income and Minnesota 
Scale family, morale, or inferiority scores. 

Pintner Aspects of Personality Inventory and Pressey X-O Test. Maddy 
(28), in a study of the relationship between personality and parental 
occupation, tested 319 sixth-grade children in Washington, D. C., whose 
fathers were professional men or semiskilled workers, The children 
whose parents were professional men got more favorable scores on the 
Pintner Aspects of Personality Inventory. The difference, although 
statistically significant, Was small, 

The middle-class children reported fewer worries on the Pressey X-O 
Test. Thirty-five was the average number of worries for the middle- 
class child compared to fifty for the upper-lower-class child, an appre- 
ciable difference. There Vere no significant differences on the ''disap- 
proval" or “interests” sections of this test. "Idiosyncracies" scores were 
also about the same in both groups. : 

Maddy concluded that there were reliable differences in personality 
traits between the middle-class and the upper-lower-class children. She 
found that the differences were greater among the girls than among the 
boys. Although the differences found by Maddy are statistically e 
nificant, they are relatively slight except for the “worries” section O 


ship between personality and economic background, Davidson (4) gave 
the Rorschach test to 102 9- to 13-year-old boys and girls: 49 bright an 

talented children attending a New York City public school and 53 
attending a New York City private school. Her subjects were almos 
wholly middle class, since both the public school and the private schoo 
attracted mainly middle-class children. That the children were excep” 


tional is shown by their unusually high intelligence: the average ! 
was 143, 


è — , ao ug ja- 
. Davidson concluded that "income 1$ not a significant source of var 
tion either in influencing pe 


1 polle 
E rsonality Pattern, or in determining t 
degree of adjustment or in es 


ee i r is- 
epr tablishing specific personality character 
tics” (4, p. 108). However, some Scores were correlated with income 


a higher sum-C score, and gave fewer “ 
of lower-income families, è 
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The results of this study should not be generalized beyond the kind 
of group studied by Davidson, namely, a group of highly intelligent, 
mainly middle-class children. ! i : 

Schachtel and Levi (34) studied a group of 50 children in a wartime 
day nursery and a similar group in a private nursery school, the children 
of prosperous middle-class parents. They reported that a larger proe 
Portion of the day-nursery (lower-class) children were "not loved 
than of the nursery-school (middle-class) children, and that a larger 
Proportion of the nursery-school group were "'pseudo-loved" than of 
the day-nursery group. These authors do not indicate on what basis 
they decided to label the children's Rorschach responses as indicative 
of a "loved," a “not loved,” or a "pseudo-loved" child. Since Schachtel 
and Levi do not report exactly how they carried out their study, we do 
not know how to evaluate it as a scientific report. 

Auld (1) has reported a comparison of the responses of lower-class 
and middle-class adolescents. He used data gathered by Hertz (19) on 
41 upper-middle-class boys and by the Gluecks (35) on 500 lower-class 
nondelinquent boys. The boys studied by Hertz were 15 years old at 
the time of testing; those studied by the Gluecks ranged from 9 to 17 
years old (X = 14-6). 

Auld reported differences between the number of human-movement 
responses, animal-movement responses, form-color responses, color- 
form responses, and color responses given by the two groups. The dif- 
ferences in number of M responses, FC responses, CF responses, and 
total number of color responses were all significant when tested by the 
Chi-square test (p «.01). The difference in the number of pure color 
(C) responses was not statistically significant, since few subjects in 
either group gave any of these responses. The difference in the average 
number of animal-movement responses given by the two groups may be 
Statistically significant, but the sources from which the data are drawn 
do not give sufficiently detailed information to permit chi square to be 
used to test the reliability of the difference. (A t test is inappropriate 
because of skewness of the distributions.) 

These differences cannot be accounted for by the difference in num- 

€r of responses between the two groups. The mean number of responses 
for the middle-class group is 31, for the lower-class group, 27. If move- 
ment and color responses were figured as percentages of total responses, 
rather than as absolute numbers, the middle-class group would still 
come out higher on movement and color responses. 

A study such as this, utilizing whatever data happen to be at hand, 


has the disadvantage that the groups may differ on other variables 


| 
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ud LS 
SSS metes Rim A wining Le, 
BS Sag GMA holit, Y ‘be accepted only tenta- 


more carefully controlled studies, g 

Schachtel, in an appendix to the book by Glueck and Glueck (35), 
has reported differences similar to those reported by Auld between 
the responses of lower-class and middle-class adolescents to the Ror- 
schach test. He states, “The Rorschach records in the present study 
tend to be more meager and less expressive than those of the metro- 
politan middle class. As far as we can see, this is not a function of dif- 
ferences in age, but of the difference in social stratum” (35, p. 363). 
Ported that there are 84 items 


z ory on which low-income " 
high-income Pupils respond differently, Auld utilized data presente 


erg to a high or a low €conomic group on the on 
of a short Questionnaire asking them whether their family had a vacuum 
cleaner, an electric or gas refrigerator, a bathtub or shower, a telephone 
: c 
d lessons in dancing, art, m Thie 
í had finished high school. s 
ously emphasizes €conomic aspects of statu 


igh groups differed only slightly, 

t $ ferences found were not confined = ca that, on e 

the authors a e» re Social" than “Personal,” Many of the items t ies 

de um Of the test believeq indicate basic personality difficult 5 

s G he two Sroups. Of 101 “basic difficulty 
ial, 


: more items on seven of the oe à 
area. Since the cheg k t middle-class 8roup checked more in the "d e 
lower-class CkS are considered indicative of maladjustment, 
Th STOMP got a less favorable total score on the test. . 
aie Abverception Test (T, hompson Modification). Korchin: 
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i mem. ssi Nisi E, ANNA Nha Sis MAE. ENE 

k Se N E 
Te " "xs - Tmüdie-diess and Wy lower-diass men and women QR 

ui : : f of each group were Negro and half were white. 

ities die l = Maturity Scale. Louttit and Watson (27) adminis- 
oes pe xr scale to 120 entering first-grade children who acted 
(pete de n Social class was measured by the kind of school 
r F: i (in a poor, medium, or good area) and by the father's 
| redi M ildren attending the better schools and children whose 
ane ere in higher-status occupations got appreciably better social 
A E. vhi dece The authors concluded that social maturity scores 
adis y affected by the socioeconomic cultures from which the 
n come or by the parental intelligence associated with the socio- 


| M culture. 
p. À p 
| - UNUM Scale of Personality T) vais. Stagner, after studying the 
cores of 128 college students, concluded that "there is evidence 


that chi : 
ildren reared in homes which are lower economically . . . tend 
v, introversion, inferior- 


iy mein traits of nervousness or emotionality 
tte ps social passivity or seclusiveness” (37, p. 552). The dif- 
Only a "on the various economic groups were, however, small. 
Uus x n the W scale (emotional instability) was the difference between 
Eos Wo extreme groups as large as 20 percentile points. The college 
Sta P is, of course, one with a very restricted range of social status. 
di ET did not compute standard deviations or critical ratios for the 

rences. In this study; economic status Was measured by students’ 


Wrightstone (47) gave 
f the Summit, New 


this test to 100 pupils in the fifth to 
ale as a measure of social status. 
the Wood- 


/ nd schools. He used the Sims sc r 
€ reported a correlation oi —- 5. een the Sims scale and 

Worth-Matthews score, indicating that higher social status was asso- 

ciated with more favorable scores on "emotional stability." 
CONCLUSIONS 
ed the studies on social-class differences in 
Tesponses to personality tests. Most of the studies included in this sur- 
vey show social-class differences on the tests investigated. In about à 
third of the studies these differences are appreciable. The differences 
rather than "economic" 


Teported are generally larger when "social" | 
used and when the subjects have a con- 
omic measure of status 


m ; 
I ras ih of social status are 
iderable spread in social status. When an econ 


1 Data Sheet. 
ninth grades o. 


This paper has review 
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all between social Status and the test score, On some tests the differences 
between classes are appreciable, on other tests the differences are quite 
small. Even when the differences in total score are relatively slight, 


however, there are often a considerable number of test items that show 
a marked social-clasg differential. 


On the basis of the studies reviewed 
and lower-class subjects differ in their 
questionnaires and to the Rorschach te 
Test. In every study that showed differ 
dle-class subjects got more favorable s 
jects. The evidence presented here, however, does not indicate whether 
these differences are meaningful or trivial. 

Because members of different social Classes may differ in their re- 


ests, it is necessary to take these differences into 
make use of p 
clinical practice. If the psy 


» it appears that middle-class 
Tesponses to some personality 
St and Thematic Apperception 
ences between classes, the mid- 
cores than the lower-class sub- 


the Hertz norms for the Rorschach, or he may 

€ items in a Personality questionnaire from his 

iew. To avoid these errors the psychologist must 
fferences into account, 
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THE EVALUATION OF EXPERIMENTALLY 
CONTROLLED CRITERIA' 


WILLIAM W. GRINGS 
University of Southern California 


ve criteria of performance in mili- 


Many of the most relevant objecti 
dered comparatively useless be- 


tary and industrial situations are ren 
cause of their unreliability. Usually they are complex, and their vari- 
ance is determined by a multitude of factors other than the performance 
of the individuals or groups being evaluated. As a result, correlations 
Obtained with these criteria are low and efforts to improve upon them 
are often frustrating. It is the purpose of this paper to consider some 
of the problems of estimating or predicting the improvement which 
might be expected to result from the exercise of experimental control 
Over selected sources of extraneous variation within such a criterion. 

As an example of a complex and unreliable criterion, and one on 
which much effort has been expended, consider the average error of a 
bomb drop, computed as a radial error (so-called circular error) from 
the point of impact of the bomb to the aiming point. On the face of it, 
this measure is an ideal indicator of the ability of a bombardier to drop 


bombs. Experience, however, shows that bombardier variance makes 
Up a relatively insignificant portion of the total observed variance of 


the measures, for such factors as altitude and air speed of the aircraft, 
turbulance of the air, abilities of the pilot to hold a course, as well as 
equipment variations, contribute to the magnitude of the single score. 
Many efforts have been made to improve circular error measures by 
Means of statistical and experimental controls (10). A typical statistical 
method involves the computation of average standard scores for individ- 
uals, each standard score indicating the relative position of the individ- 
ual in the distribution of the dependent variable for a single extraneous 
Variable category. A similar procedure utilizes conversion factors, us- 
ually multiplicative constants determined empirically from the circular 
error distribution of each extraneous variable. A third method, one 
of experimental control rather than statistical correction, consists of 
Criterion or test missions in which the operation of the extraneous vari- 
ables is controlled either by excluding the variable (holding it constant) 
9r randomizing its effects with reference to individual bombardiers. It 
is the last method with which this report is concerned. 
ontract Nonr 228 (02), Project NR 153-093, 
d the Office of Naval Research. 
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In situations such as this (as well as in comparable laboratory stud- 
ies?) much time and effort can be saved through the use of appropriate 
estimates of the increased precision to be achieved by experimental con- 
trol. Frequently a meaningful estimate can be made from a pilot study 
designed to predict the feasibility of experimental control. Two types 
of estimate are considered here. One is an estimate of what the reli- 
ability (proportion of true variance) of the criterion variable would be 
if certain of the extraneous variables were perfectly controlled in the 
sense of having all of the variance removed. The second is an empirical 
estimate of the minimum variance of the extraneous variables which 

might be expected under specifically defined operational conditions. 

Of these, the first permits an estimate of an ideal state in which the 
criterion has been corrected for the variation contributed by noncrite- 
rion sources. The second yields a practical estimate of the proportion © 
the obtained criterion variance which is available for prediction (corre 
lation) purposes. Both types of estimate are simple in principle and can 
be achieved in several ways—through correlation analysis or by modifi- 
cation of analysis of variance techniques. The latter method will Þe 
used with this example. . 

In the simplest case of bombing error determined by only two vari 
ables, the bombardier and equipment differences, one might expect to 
obtain data similar to those diagrammed in Figure 1. There the hypo" 
thetical errors of 100 bombardiers flying with four different sets of equ!P" 
mentare tabulated. The tota] variance in this table may be attribute 
to (a) equipment variation, (b) differences among individuals, and (2 
inconsistencies in individual's relative position on the error scale pnt 
equipment classes? If each measurement of each individual with €2€ 
equipment were perfectly consistent, the individual rank orders V 
be the same in each equipment subdivision and (assuming equal with! 
equipment distributions’) the rank differences (in circular error uf i 
would be equal from subject to Subject and from equipment to equiP 


where the 


2-7 H T - H 1 i 
The estimates involved are typical of laboratory measurement situations observe 
o 


behavior of the dependent variable is complexly determined and it is desired t 
the effects of only one or two independent i ifed 
ng ji 5 d si 
3 This is toa degree a simplification, for some sources of error which could be ipo in 
and for which magnitudes could be estimated (i.e., interaction effects) have bee? 
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ment. This would be the same as saying that the measurements of cir- 
cular error are perfectly reliable, ignoring the variance determined by 
equipment and assuming no other unidentified factors present. 

The approach to such an estimate of reliability (independent of 
equipment effects) may be visualized in a different way. That is to 
“correct” for the variation determined by equipment differences. As- 
suming homogeneity of variance in equipment subgroups, this can be 
accomplished by adding to all measures in a given subdistribution the 


6 


Circular Error 
(Relative values) 
iv] 


A B c D 


Equipment Models 
Ficurr $ 


FREQUENCY DISTRIBUTIONS OF CIRCULAR ERROR Sconrs ror Four 
QUIPMENT Sun 


GROUPS. (Hypothetical data; same 100 individuals on all equipments.) 


di leer. mig 
flerence between the mean of that distribution and some reference 


e the scale (say the mean of the middle or typical equipment dis- 
Pih lon). This reduces the variability rines equipment classes to 
met leaves only variability determined by “true” individual differ- 
and “error” or unreliability. 

ned Second “correction” can then be introduced into the data by 
orde, us individual differences by adding a constant to all scores in 
9 make individual means equal. To assume that Such a process 

à neis. individual differences by a correction based on mean differ- 
Big, ONES individual contributions to total variability 
ina of homogeneity of variance within individuals 
e mes un Some situations to satisfy. 
(as it can in this exa 


requires an 
— hard as- 
If, however, this assumption can 
mple) and there is zero correlation of within 
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persons variations and within machines variations, the variance remain- 
ing within the table after such a double correction is that which best 
indicates the “unreliability” of the measurements of the dependent bos 
able. It may be used in the conventional reliability coefficient equation; 
in which ry is a reliability coefficient (the equivalent of the square of the 
-— sos [1 
c? total 
eta coefficient of correlation) and the variances are those defined above: 

Computationally, these estimates can be determined readily by 
numerous means. The simplest involves the modification of the methods 
of analysis of variance, since the reasoning used throughout follows that 
technique as it applies to the analysis of total variance into components 
The chief modification required is in the degrees of freedom involved; 
for each variance component in analysis of variance is an estimate ° 
population variance in the observed variable, while each variance co™ 
ponent desired here is an estimate of the variance contributed to the 
total observational situation by the variable in question. l 

For classification schemes of this level of complexity (one contro 
variable) estimates achieved in this fashion are identical with results E 
cured by the use of simple conversion tables or within-class correlations: 
However, in classification schemes of greater complexity, particular y 
those of factorial design, improved estimates are possible. The estim? r 
of error which is chosen as the best indication of unreliability may difie 
with the nature of the predictions. Frequently an estimate denya 
from an interaction sum of squares provides an appropriate indicat 
of the likely precision in a given prediction situation. 

An example of this latter type arose in attempting to make 8" i- 
training predictions from “learning curves” of circular error perlon] 
ance (4). There learning was, of necessity, inferred from a temp? ge 
(day-by-day or mission-by-mission) change in criterial (grouP ——À 
circular error) performance. During the observation of extraneous he 
ables influencing criterial scores it became apparent that some a cts: 
also showed a temporal course.’ They produced psuedo-learning T ui 
A test of whether this psuedo-learning effect is sufficient to mask laret 
learning effects can be made by an analysis of variance upper? 
test of the day-to-day variance over the interaction variance of n 
ment and days. If an estimate is then desired of the extent to wh 


rouP 


t 

E i D 
5 This is common, for example, with equipment variations. Frequently ed appel 
breakdown is preceded by periods of gradual change in machine function W ne 


in training records as "learning" variance, 


EVALUATION OF EXPERIMENTALLY CONTROLLED CRITERIA 337 


interaction of equipment and "learning" variables influences learning 
predictions, the interaction sum of squares can beappropriately weighted 
to indicate the proportion of the total variance which is involved in this 
interaction “unreliability.” 

It becomes apparent at this point that the specification of the vari- 
ance designated o? total in formula [1] is also appropriately different in 
different contexts. If, in the example cited, the desire had been to make 
individual rather than group predictions, an appropriate total variance 
estimate would be that determined by the variability of the individual’s 
means—an among-individuals variance. 

All of these estimates are subject to at least two general types of 
disadvantages. For one thing, the assumptions underlying such sub- 
dividing of variance are sometimes hard to meet. They include the 
assumption of independence of subclassifications or the estimation of 
covariances when such independence does not exist. Similarly, the inde- 
pendence of means and variance is required—or, more specifically, it 
needs to be assumed that the subclasses of the extraneous variables 
for which correction is being made differ in no essential aspects except 
their means. This is typically approached by a test of homogeneity of 
variance within subclasses. 

In passing, it is worthy of note that these estimates do not require 
some of the usual assumptions of analysis of variance. Randomness of 
subgroups is not essential except in so far as the requirements of inde- 
Pendence of variables is concerned, and the requirement of normality of 
Population distribution which is basic to the F test is not involved here. 
In these respects the similarity of this reliability estimate to the eta 
Correlation coefficient is greater than it is to the population variance 
estimate required for analysis of variance significance tests. The corre- 
lation of such a "corrected" variable with a second variable (say a test) 
is thus still a “within classes" correlation. 

Another weakness in some estimates arises from the fact that they 
do not enable one to define the extended “practical” range of prediction 
(validity) coefficients made possible by the experimental controls, al- 
though they do indicate the maximum theoretical or ideal values which 
Would occur if perfect control were achieved. Since perfect experimental 
Control is seldom reached, it is essential in any given situation to com- 
Pute other estimates designed to take into account the variability of 
the extraneous variable which remains after experimental controls have 
been instituted. Such an estimate requires either a series of pilot study 
Checks to determine the effectiveness of controls, or some information 
(estimated from control charts and the like) of the extent to which con- 
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trols are being achieved. Running estimates of reliability based on the 
same reasoning as the above can be used to compare the "'achieved'' reli- 


ability with the “ideal.” 


The difference between the two estimates 


needed is essentially that the variance of the extraneous variable is = 
cluded in one, while in the other it is left in and estimated from contro 


charts or pilot analyses. 


In conclusion, it will be noted that all of the foregoing situations 
are simply specific applications of the more general classes of reliability 
estimates in common use. Specifically, they represent application of the 


general formula proposed by Hors 


t (7) and applied by him to test situa- 


tions. The logic is essentially that of test-retest measurement situations 
as outlined by Guttman (6), Alexander (1), Cronbach (3), and Jack- 
son (9). It has also been applied to laboratory measurement situations 
by Melton (11, 12) and Chapanis (2). 
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RELIABLE AND QUESTIONABLE SIGNIFICANCE 
IN A SERIES OF STATISTICAL TESTS! 


JOSEF BROZEK AND KENNETH TIEDE 


The Laboratory of Physiological Hygiene 
University of Minnesota. 


Not infrequently the psychologist has to carry out a large number 
of tests of significance. Analysis of items constituting a questionnaire 
May serve as an example. 

A psychosomatic inventory? was administered to a group of nor- 
Motensive and hypertensive individuals (systolic blood pressure of 140 
mm. Hg and over, or diastolic blood pressure of 90 mm. Hg and over). 
The inventory consisted of a series of 228 items focussed on a variety of 
Personality aspects described in the literature as being characteristic 
of individuals who are prone to develop high blood pressure. Each item 
was tested for significance of the difference between the percentage of 

Yes” answers given by each of the two groups. With the 5 per cent 
level of the critical ratio (C.R. Z 1.96) as the criterion of significance, 24 
items showed differences significant at this level or better. 

Wilkinson (2) pointed out the necessity, under conditions of re- 
peated tests of significance, for determining whether the number of 

Significant" items is sufficiently great to indicate a nonchance occur- 
rence and provided a table giving the probability of obtaining or more 
Significant statistics by chance in a set of N tests. Values were given 
for N from 1 to 25, n from 1 to 4 for statistics significant at the 1 per 
cent level and m from 1 to 7 for the 5 per cent level of significance. The 
tables are useful but the N is too small for most item analyses. It is 
the purpose of this note to point out an approximate but satisfactory 
Solution for conditions in which N is large. 

Our task, to rephrase the problem, is to determine the probability of 
a chance occurrence of the compound event of obtaining n significant 
Critical ratios (n = 24) in a series of N tests of significance (.N — 228), the 
Constituent events being independent. Each event has only two possible 
outcomes, i.e., the critical ratio is either significant or nonsignificant. 
The probability of chance occurrence of a significant difference at a sin- 
gle trial was set, by the criterion for statistical significance, at 5 per 


eae work was supported in part by the Research Grants Division of the United 
ublic Health Service. 
jg, LABORATORY OF PHYSIOLOGICAL HYGIENE, UNIVERSITY OF MINNESOTA. Personality 
E Pie between normotensive and moderately hypertensive individuals. IT. Results 
rom a psychosomatic inventory. (To be published.) 
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cent (5 —0.05); the probability of nonchance occurrence is 95 per cent 
(q=1—p=0.95); 5-3 1.00. 

For repeated trials the probabilities of the occurrence of “significant 
results” by chance may be determined by the expansion of the binomial 
(b--g)N. For two trials we have 


(» + 9)? = p? + 25g + @?. 


Substituting for p and g, we obtain 0.0025 4-0.0950 4-0.9025, where the 
first term indicates the probability of obtaining by chance two signi à 
cant results in the two trials, the second term refers to the probability 
of obtaining by chance one significant result, the third term gives the 
probability of obtaining no significant result by chance (probability of 
obtaining of a significant result through other factors than chance alone). 
As a rule the first two terms would be summated, yielding 0.0975, whic 
indicates the probability of obtaining one or more significant results bY 
chance in two trials. For three trials we have 


(p+ 9)? = PE SP Spe + e 


The binomial expansion yields the probabilities of the chance occurrence 
of 3, 2, 1, and 0 significant results. Again we would summate to get the 
probabilities of obtaining one or more and two or more such results. It 
is apparent that with an increase in N the computational labor quickly 
becomes unmanageable. 


The probability of obtaining by chance n or more critical ratios 1 
series of N tests may be obtained exactly from the equation 
NE FM 
P= x( )re- 
z=n NX 
n—1l N 
=1- x( Jar, 
z=0 NX 
where x=0, 1,2, ---,»—1. Then, in our specific case, 
23 228 * 
P=1- x( )cos«cosyecs 
z0\ X 
lesslY 


It is obvious that the direct calculation of the P value is hoP® 
arduous. f 

Given a large N and Np&5 (with a p<0.5), the binom 
tion can be approximated satisfactorily by the normal distri 
mean m= Np and standard deviation c = /Npq (1, p. 41). To 


ial distribu- 
bution wit? 
solve ou 
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C.R.=(n—m)/o and determine 


problem we compute a critical ratio, 
t of the obtained C.R. value. 


from the available tables the area to the righ 
For our case m=228 X0.05 = 11.40, 


dM — 
c = /228(0.08)(0.95) = v 10.8500 = 3.29; 
C.R. = (24 — 11.40)/3.29 = 3.83, 


unt a negligible probability (P =0.00006) of obtaining 24 or more 
7 3s cant critical ratios ina series of 228 items tested for significance 
d e difference. The normotensive and the hypertensive subjects 
er reliably in their responses to a psychosomatic inventory. 
E ue binomial frequency distribution is discrete, not continuous. In 
pk out the tests based on normal distribution, which is continu- 
jd RT may consider frequency 24 as occupying the interval from 23.5 
ee a It is more exact to calculate the area under the normal distribu- 
n to the right of the value 23.5. 
E hoped that this note will be found useful by others who are con- 
ap with similar problems, frequently emerging when a large num- 
Sun vemm is calculated. Strangely enough, the matter has not 
tisti a equately and specifically discussed in the standard texts of sta- 
ics which are likely to be consulted by psychologists. 
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THE EFFECTIVENESS OF SHORT METHODS FOR 
CALCULATING CORRELATION COEFFICIENTS 


JOHN C. FLANAGAN 
American Institute for Research 
University of Pittsburgh 


Two factors in recent Years have emphasized the value of short 
methods for calculating correlation coefficients. One of these is the 
tendency to use larger numbers of variables. If there are 5 variables for 
which intercorrelations are to be obtained, the number of correlations 
to be calculated is 10, If there are 10 variables this number jumps to e 
If the number of variables is 20 there will be 190 intercorrelations. An 
if the number of variables is 100, the number of correlations to be Ss 
culated is 4950. Thus, unless electrical or mechanical equipment is aval” 
able the large numbers introduce serious problems. Even if computing 
equipment and trained personnel are available the costs make shortcuts 
desirable. The second factor is the realization that large samples t 
essential if stable findings are to be hoped for in correlational etui 
If the problem is to establish that a relationship of useful size does a 
does not exist between two variables, the sample may not have vm 
very large. To obtain predictive weights as by multiple proe 
procedures, several hundred, if not several thouand, cases are likely ni- 
be necessary. For factorial analysis procedures large samples are 5!! 
larly essential. + able 

For these reasons short methods-have become increasingly bia ore 
but data on the comparative accuracy of the various short procedu 3 
have not been available. Itis the purpose of this paper to discuss, d for 
some of the principles to be used in selecting a suitable short metho o 
a particular problem; second, to present some data on the time ect 
to compute coefficients by the various methods; and third, to oce 
data regarding the relative accuracy of these procedures as comp^ 
with the longer product-moment computational methods. 


TYPEs or SHort METHODS lect- 
Turning first to the considerations involved in developing of = 
ing a short computational method it is apparent that shortcuts e of 
obtained in four ways. First, it may be possible to cut the pes ay be 
operations that have to be performed on the data; second, at pum 
saved by substituting simple numbers for larger ones; third, 


342 


CALCULATING CORRELATION COEFFICIENTS 343 


operations such as looking up a value in a table may be substituted for 
More complex operations; and fourth, the operations can be performed 
only on selected data or only once for a group of data. In other words, 
You can cut the number of things you have to do, make it easier to do 
these things, and cut the number of times you have to do them. . 

The type of equipment available to assist will frequently be an im- 
Portant consideration. Methods which seemed efficient and desirable 
for hand computations became obsolete and inefficient with the intro- 
duction of modern calculating machines. The graphic item counter of the 

I test scoring machine, various types of punched card, magnetic, 
and electronic procedures for recording and operating on numbers play 
an important role in most current computational procedures. 

However, in many studies shortcut procedures which use no equip- 
ment except pencil and paper are very satisfactory, and actually faster 
and more efficient in some cases than procedures using the elaborate 
us awe-inspiring new types of machines. . 

To return to the problem of shortcuts for correlation computation 
Procedures, the first thing suggested was to cut the number of opera- 
tions to be performed. If, in some way, the data can be gotten into 
Standard score form with means of zero and standard deviations of one, 

* computations involve only the summing of the multiplied pairs of 
Values and dividing by their number. The second principle is to make it 
easier to do these operations. This suggests using simple numbers such 
381,2, 4, and 0. The third principle suggests finding simpler operations 
to perform, Counting the number of cases falling above or below some 
"xed value and comparing these numbers with tabled values of those 
that Would be found in correlation surfaces having known coefficients 
“PPears much simpler than multiplying, summing, and dividing. The 
Ourth Principle involves cutting the number of times each operation 1s 

© performed. This suggests grouping. Two groups might be used 

Ut it is found more efficient to use three, five, seven, or some odd num- 

€r so that the middle group has a mean standard score value of zero. 

These considerations have led to the development of two basic types 
i techniques, One involves the use of coarsely grouped standard scores 
50 that the numbers multiplied are simple, such as 2, 1, 3,0, —3, —1, 
Ad ss (5, 11). The other type of technique involves counting the cases 
ma Specified tail of one of the distributions which exceed a specified 
E Ue on the other distribution (2, 4, 5). This value and the correspond- 

€ value at the other end of the distribution are used to enter a two-way 

€ to find the value of the correlation coefficient in a surface which 

Owed these proportions in this part of the area. 
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Some years ago Kelley (8) showed that if upper and lower groups i 
are to be used in which the cases are to be counted, the optimal size 
groups for discriminating between cases at the two ends of the distribu- 
tion are 27 per cent. The present author prepared tables for obtaining 
correlations for such groups in 1936. A chart for the same purpose wee 
published in 1939 (3). 

One of the disadvantages of the procedure is that the extreme cases 
at the two ends of the distribution are grouped in with others closer to 
the mean and near the first and third quartile points respectively and co 
not receive the greater weight they deserve. To remedy this the present 
author has recommended (1) that the values nearer the extremes be 
counted twice to give them double weight in determining the appro" 
priate proportions. 

In the fall of 1950 it seemed that it would be desirable to get 27 
curate determination of the optimal proportions to be used if the € 
treme categories were each to receive double weight as compared wit 
the cases in the next category. The most suitable procedure appeare 
to be to obtain those five categories which would maximize the propor 
tion of the variance in the between groups variance as compared we 
the within group variance. By a series of successive approximations : 
was found that this was achieved by using groups of 9, 20, 42, 20, an 
per cent. The cases in the extreme groups of 9 per cent are each --— i 
as two in adding them to those in the next groups of 20. The m! 
group of 42 per cent is ignored. ich 

Tables have been prepared giving the correlation coefficients whic 
would have various proportions in the upper and lower 29 per een 
the distribution when the extreme 9 per cent is given double weight 
. Similarly, it has been determined that if the most extreme cases 4 
to be given triple weight and the next double, as compared to the 
groups, the maximum between groups variance will be obtained 
ing groups of 4, 8, 25, 26, 25, 8, and 4 per cent respectively. 

Itis of considerable interest to note just what proportion o 
ance is between groups variance in each of the three cases 
above. For upper-lower 27 per cent the value is 81.0 per cent. 
was found to be the maximum for equally weighted upper-lower g 
confirming Kelley’s previous finding. For upper-lower 9, 20, t 
is 90.9 per cent. For upper-lower 4, 8, 25, the value is 94.6 pet “^on 
Thus it appears that only a small portion of the available inform ple 
is lost by this type of grouping. It is interesting to note that the do" 
weighting of the top 9 per cent regains more than half of the vat 

lost by using only the single upper and lower 27 per cent groups. 


ac- 


large" 
by "7 
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Tables have been prepared by the author for each of the above con- 
ditions. 

When the data are on answer sheets and the test scoring machine 
can be used, these procedures are very efficient. In some instances where 
the data are in different form the use of coarsely grouped standard scores 
is desirable, Using the Kelley Statistical Tables, it is found that the 
Upper 6 per cent of a normal distribution has a mean deviation of 1.985. 
The next 21 per cent has a mean deviation of 1.008. The next 8 per 
t has a mean deviation of 0.497. The middle 30 per cent has a mean 
deviation which, of course, is zero. These coarse groups have a between 
groups variance of 93.9 per cent of the total variance. In the spring of 
1950 tables were prepared for using this method to compute biserial 
Correlation coefficients in connection with two projects with which the 
Present author was connected. One of these (11) was a study for the 
United States Civil Service Commission on which the author was con- 
Sultant to personnel of the Cincinnati Regional Office. The other (9) 
Was a report prepared for the Personnel Research Section of the Adju- 
tant General's Office, Department of the Army, by the department of 
Psychology, University of Pittsburgh. The table used in these studies 
Was copyrighted by the author and published by the American Institute 
for Research in September 1950 (5). A graph which can be used for the 
Same purpose was prepared by personnel of the Test Development Sec- 
tion, United States Civil Service Commission, and published by Psycho- 
metrika in June 1951 (6). 

At a cost of only a small portion of the available information (4 
Per cent of the total variance) the two 8 per cent groups may be added 
to the zero group. This group will contain 46 per cent of the cases 
and the computations will be appreciably simplified because of the in- 
Crease in the number of zero crossproducts and the elimination of 
fractions. 


EFFICIENCY OF SHORT METHODS 


Data are available regarding the time required by these procedures. 
or product-moment coefficients using coarsely grouped data in these 
Seven categories Zagorski (12) and Hahn (7) computed four or five 
undred coefficients based on about 100 cases each. The time required 
averaged about five minutes per coefficient including all operations. It 
i of special interest to note that these operations were all performed 
Using only pencil and paper and without the aid of mechanical or elec- 
trical computing machines. 
Under Lange's supervision college students computed 8,000 biserial 
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correlation coefficients using the coarsely grouped normalized standard 
scores for samples of two to three hundred cases (9). These coefficients 
required about two minutes each including all necessary computations. 
Several thousand coefficients have been computed under the author's 
supervision using his upper-lower groups tables. These require less than 
one minute each including all operations with the counting done on the 
graphic item counter of a test Scoring machine. 
^ [t seems safe to conclude that these times represent costs substan- 
tially below those usually incurred in calculating correlation coefficients. 
Under some circumstances the form of the data or other conditions 
may make other procedures more efficient. However, for a wide variety 
of situations these shortcut methods seem to offer substantial savings 


ACCURACY or SHORT METHODS 


The question remaining is: “How accurate are they?" Data bearing 
on this point were collected by means of an empirical sampling study on 
which the author was assisted in the early phases by Miss Leone Che- 
sire. 

Populations of 10,000 cases each in which the correlations were 00: 
45, and .90 were set up with the help of Pearson's tables (10). Each case 
was given a number and 100 samples of 100 cases each for the three popu- 
lations were drawn by using tables of random numbers including TIP- 
pett’s tables and a set of tables kindly supplied by Dr. Joseph Berkson: 

The coefficients were then obtained using a number of computation 
procedures. The results are shown in the Table 1. It is seen that me 
means of the 100 values are in all cases fairly close to the population 
values. On the whole, the tetrachoric coefficients show the greatest 
discrepancies. The most crucial values to be observed in the table af? 
those in the three columns headed Ta. These represent the actual stant" 
ard deviations of the distributions of 100 coefficients as computed pr 
each of the populations by the various methods. The tetrachoric coet! 
cients are the least accurate in all cases. For the population in oes 
the correlation is .90, the method of upper-lower 16 per cent shows litt 
variability when there are only 100 cases, because in so many instances 
all of the cases in the upper 16 per cent are in the success group and vice 
versa for the lower 16 per cent. 

The standard error for the upper-lower 27 per cent procedure com: 
pares very favorably with biserial r. Biserial + obtained from normalize 
coarsely grouped scores actually is smaller than the biserial 7 calcula” t 
by the more conventional procedures. The differences are very slig? 

and are likely to represent the operation of chance factors which wou 
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EMPIRICALLY OBTAINED SAMPLING ERRORS OF CORRELATION COEFFICIENTS 
COMPUTED BY VARIOUS METHODS 


100 Samples 100 Samples 100 Samples 
G . of 100 Cases Each From of 100 Cases Each From of 100 Cases Each From 
omputational | A Population in Which |A Population in Which |A Population in Which 
Procedure r=.00 r=.45 r=.90 
M. e. ot SE, M œ ^" SE, |M: 9% 4% SEs 
D a 
Product- 
oo —.006 .086 .101 .007| .455 .078 .081 .006| .897 .020 .019 .001 
um —.007 .108 .125 .009 .444 .117 .106 .008 .903 .043 .044 .003 
Iserial r 
(Normalized 
ry Groups) —.008 .105 .125 .009 .449 .115 .104 .007| .911 .040 .043 .003 
Qum  [-4 TL —— “pos! .450 .109 —— .008| .896 .037 —— .00 
eo — 012 „113 —— .008| .448 .115 —— -008 .8903 .036 —— .003 
mee —.005 .131 —— .009| .452 119 —— .008, .892 .037 —— .003 
"ur .002 .123 —— .009| .461 .132 —— .009, .880 .021 — .002 
i .021 .186 .157 .013| .436 .149 .134 .010| .889 .055 .048 .004 


M; mean value of 100 coefficients. 
7, standard deviation of 100 coefficients. 
o.=standard error of coefficient from formula. 
SE, =standard error of the standard deviation for these samples. 


be unlikely to be reproduced in another set of samples. For those coeffi- 
cients for which it has been possible to derive sampling error formulas, 
the observed values agree fairly well with the theoretical values. 
“ee it may be said that these data suggest that in many 
ooo it would be desirable (2) to plan the study so as to include a 
S more cases than would be necessary to obtain the desired degree of 
ee stability, and (b) to take advantage of the savings available 
ser hese short methods with no loss in sampling accuracy in those cases 
sli ere a small number of additional cases can be secured to offset the 
ightly greater precision of the longer computational methods. 
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HEtson, H. (Ed.) Theoretical foundations of psychology. New York: 
Van Nostrand, 1951. Pp. xix4-787. $7.25. 


For many, this book will have an exciting title. Theoretical Founda- 
^s of Psychology could be a book which examines the methodological 
ine ponen of psychological theory in the sense that inquiries into 
ss Dee am of mathematics perform a similar function for that 
E Ap ine. Such a book is certainly needed. Or, the title might imply 
S ae ement of emerging common properties within the untidy matrix 
me ns theoretical efforts. All would welcome an attempt of this 
fep he title could suggest a general comparative analysis of current 
Baa A craftsmanlike contribution of this order would be useful. 
va] y, the title might mark the intention to formulate, develop, or 
M n the fundamentals of some particular theory. Such an effort 
alu in the least prove interesting. Actually, this lengthy symposium is 
TRN t ese things and none of them; it is, in addition, occasionally a 
úg Or In general psychology, at times a supplementary survey of 
i €: of psychology,” oftena Psychological Bulletin review article, and, 
a ne or two instances, a salon in which a contributor hangs a one-man 
Ow of his Lebenswerke. 1 
al z oleesor Helson does not quite succeed in preparing the reader for 
(Um this in his Preface. We are informed that this ''book is designed to 
at k the fundamental ideas, concepts, theories and problems which are 
n € center of the chief divisions of the subject." Further, the ‘‘vol- 
sch: should help advanced undergraduate and graduate students . . . to 
reve some measure of integration of particular fields as well as psy- 
Beat asa whole.” Even the '*mature psychologist, familiar with the 
eli. hinking in his own field will welcome . . . basic treatments of other 
tion ol ae aims were apparently realized by "'the splendid coopera- 
airly | the contributors who . . . have succeeded in producing a volume 
à onl, voBeneoue as to level and type of material." To this reviewer, 
Single y homogeneity” evident in the volume was precisely in the 
Gulom in which heterogeneity was promised. Despite Professor 
Ostrand comment in his brief Foreword (as general editor of the Van 
and that oe that "we have passed beyond the school-forming era 
mity is of affiliation are no longer clearly drawn,” the one uni- 
Predilection roo to most of the seventeen contributors seems to be a 
"Sly called me Some kind of theoretical framework of the sort vari- 
Sa eld, or “neo-gestalt,” or "dynamic," or “holistic. 
kinq o eli prove instructive to approach this large, uneven volume asa 
Psychology al exhibit of certain general trends in present "theoretical" 
Y, and in psychological writing generally. As in any clinical 
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exhibit, such trends may be expected to emerge in exaggerated and pro- 
totypical form. 

One trend which the book defines with disturbing impact is the 
superficial level at which vital methodological issues and topics from 
the philosophy of science are discussed. Those who have been a little 
concerned about the superficiality of much of the recent methodological 
literature can only find their anxieties confirmed within this volume. 
The tone is set in the first chapter, Methodological Considerations, by 
M. G. Preston. This chapter consists of an arbitrary stringing together 
of assertions about methodological and theoretical issues, half of them 
erroneous or distorted, and half deriving from the cliché-box of con- 
temporary methodology. The tenor of the discussion may be inferre 
from the following sample of how major methodological concepts are 
dispatched: “When an assertion is made on the basis of faith it is calle 
a postulate” (p. 7). Among the high lights of the presentation ge 
a treatment of operational definition in which the operational criterion 
is nowhere specified, an obscurely formulated distinction between y 
ductionists" and “non-reductionists” which apparently represents the 
author’s principal schema for the classification of psychological theo 
rists, and a curious discrimination between “theories which presuppose 
inductive processes and theories which presuppose deductive processes, 
(p.19). A treatment of independent, intervening, and dependent vark 
ables fails to distinguish between the senses in which “independent | 
and "dependent variables” designate data language specifications o ts 
variables which are manipulated and recorded in concrete experimare 
(experimental sense), and theory language identifications of the TA 
empirical variable-classes which the theory is designed to relate et 
retical sense). This leads to the development of the somewhat pea’ 
theses that “Some dependent variables are called intervening kem 
ables" (pp. 16-18), and "intervening variables may be used as inc 
pendent variables" (p. 19). sis 

The first chapter presages the level of methodological anal j- 
maintained in most of the others. Each author, however, adds his end 
vidual stamp in the rendering and evaluation of central methodolog ^: 
concepts. Terms like "molar," “molecular,” “field,” “intervening hich 
able," "operational definition," “theory,” etc., become chameleons 7 p 
assume new semantic and emotive shadings in each chapter. Take 


largely to a demonstration of the evils of regarding fatigue ‘‘as ee the 
» At the 
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chapter, Psychological Theory and Social Psychology, apparently feels 
that a wondrous reorientation of social psychology ensues immediately 
upon the remarkable intuition that “beliefs and attitudes" are "inter- 
vening variables"; for Beebe-Center (Feeling and Emotion) the “inter- 
vening variable" functions, in his extended analysis of the “construct” 
of “palatability,” as a laboriously developed shorthand device for sum- 
Marizing interrelations within a restricted domain of experimental data. 

Attitudes towards “theory,” in this remarkably comprehensive 

book, range all the way from Krech's, and MacKinnon and Maslow's 

ersonality) espousal of the global, if “programmatic” framework, to 

arlow’s (Thinking) comfortable basking in empiricism. Between these 
extremes, we find Helson (Perception) advocating a type of theory, in- 
Stanced by the theory of "adaptation-level," which, though specified in 
Scope, envisages the large aims of “supplementing,” “broadening,” and 
quantifying previous theories; we find also Beebe-Center, who seems on 
the side of the narrow scope systematization of highly restricted experi- 
Mental domains. 

More distressing than the range of the authors’ attitudes towards 
theory, or their explicit views on problems of theory construction, are the 
Occasional embodiments of these attitudes and views in concrete theo- 
Tetical suggestions. For instance, E. B. Newman (Learning), after re- 
Jecting a series of one-paragraph résumés of contemporary theories of 
.carning, offers to “make up the deficit [he] may have created" (p. 436), 
n a final section called Suggestions for a Theory. He does this in 
terms of six ‘theoretical considerations," each of which (p. 437) “might 

e called a principle, but actually ... is more like a cluster of prin- 
Ciples." Two of these "*considerations"— "sensory selectivity" and "'be- 
àvioral parsimony’’—seem to mean what they ordinarily mean when 
Used by other writers in the “field” tradition. Three others—“carry- 
Over,” “coalescence” and “response patterning"—seem to be words 
Which, for some reason, are preferred to equivalent terms employed by 
m d theorists, such as "traces," ''trace organization," and "insight." 
Eis unique contribution is "motivational spread" which "represents an 
1, "Ipt to give a specific interpretation of . B reinforcement (p. 437), 
iun meaning of which requires further interpretation. How these 
.* Principles," or "'cluster(s) of principles" or ‘‘headings” or words are 
9 be interrelated within the theory the author has in mind, what their 
Systematic status is or is expected to become, are questions outside 
et Scope of Newman’s discussion. A comparably inchoate conception 
a theory seems implicit in Bartley’s specification of a programmatic 

Coretical structure” for the investigation of fatigue, and Krech's 
ses eae of a “ ‘perceptual’ theory" for social psychology. If the 
talh a of this volume is likely to receive less than eroi poca by the 
Hi out theory, his situation will not be improved by the “theorizing 

ually attempted. 

nother aspect of the book which seems disturbingly symptomatic 
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; " ss 2 
of a general shortcoming, not only in Psychological writing and pele 
gogy, but in thinking as well, is the inadequate treatment or even d 
neglect of problems having to do with the interrelationships betw 


iein on 
as a whole. Of the remaining contributors, some (e.g., D. B. whos 
Abnormal Psychology, MacKinnon and M aslow on Personality, lation- 
on Thinking) have made only a token effort to deal with interre 
ship problems, Others (e.g., New 
tion) have touched on such proble ‘ected such 
A small minority—Krech and Beebe-Center—have subjecte 


own characteristic Way, it may be usefu] t :esues almost 
Stances, Representative of the authors Who neglect these ee abou 
entirely is Bayley, who Proceeds to her Survey of informatio 


x e func" 
enhanced by knowledge about the processes through which thes 
tions develop ... with... age,” 


5 H ] 
praisal of factorial and other avenues to the analysis of inte 


O: 
à 5 jations 
lems, we find MacKinnon and Maslow Tepeating endless va andatory! 
the theme that “investigations of personality . . . now make how- 


int, 
a revision of general psychological theory" (p. 602). At no po 


DE SEESSSZST rrrrrrrrrecLüFOGSGGUIAGIOG].LCbVePéGt« ae 


BOOK REVIEWS 353 


ever, do we find concrete hints as to what these revisions may be, nor 
indeed what concrete relations do or should obtain between general psy- 
chology and personality. Newman, the symposium’s expert on learning, 
and Helson, in his chapter on perception, offer us little more with respect 
to interrelationship problems than an emphasis, congenial to most with 
Sestalt-like sympathies, on the intimate relations between the phenom- 
ena and principles of perception and learning—perception, of course, 
having systematic and functional priority. Krech, one of the few con- 
tributors who makes the assessment of interrelations central, emerges 
rom some forty pages of text with the conclusion that "General psy- 
chology is social psychology" (p. 664), a conclusion which seems to con- 
*r another dimension of ambiguity on the analysis of the verb “to be" 
85 treated in formal logic. Although this reviewer would guess at Krech's 
Chief difficulty only with timidity, it is difficult to avoid the feeling that 
1S discovery that all theoretical variables of general psychology are 
Saturated with “sociality’’ overlooks the perfectly legitimate distinction 
etween general laws and the conditions under which they operate. 
cebe-Center devotes the substance of his contribution on feeling and 
emotion to a serious attempt to create a place for his topic within psy- 
chology, His earnestly documented theme is that progress in the con- 
Ceptualization of feeling and emotion "during the last quarter of a 
Century appears to have been the substitution of construction for reifi- 
i raton" (p, 295). Nevertheless, when Beebe-Center comes to the 
earthy” modern behavioristic theories of his preference, he fails to tell 
us Precisely which elements of the constructions are relevant to the 
Phenomena denoted by the now-outmoded reifications. we 
| third feature of the book, not without symptomatic significance 
for Psychology in general, has to do witha complex of factors epitomized 
i Y the nature and level of the writing, by organization, and by style. 
Ose who occasionally face the unhappy task of helping graduate stu- 
\ ents approximate to clear, scientific prose have reason to be worried 
T By the prevalence of models similar to the present volume. | The net 
d "pression created by the majority of chapters is that of turgid, impre- 
cise, often vacuous writing. The fact that the personal flavor of the 


Prose Varies from the pseudo-Jamesian ""Harvard-psychologese"' 
Memories seem | | | linked... like kaleidoscopic sausages in a giant 
String" [p. 395]; “I have . . . stretched the immensely complex past on 


a Procrustean bed" [p. 405]) of the chapter on learning, through the 
Shabby thetoric of the chapter on social psychology, to the inflated 
e DOsity of the chapter on abnormal psychology, is secondary. More 
Serious is the frequent failure to meet minimal standards of scientific 
B Scholarly writing. At its worst, this may involve the failure to com- 

UNicate anything; at its best the failure to communicate anything 
Worth while, 


€thaps the most common form of this failing is in the “level” 


354 BOOK REVIEWS 


at which experiments are summarized in the many "extant evidence" 
surveys and “relevant example" references which the authors feel com- 
pelled to include. Such summaries are nearly always far too skeletal, 
allusive, or vague to have meaning for those who are not already famil- 
iar with the study; nor do they serve better than the mere mention 0 
the investigator's name to reactivate the memory traces of those who 
are familiar with the material. Of the chapters which include substantia 
reference to experimental materials, only the chapters on Thinking an 

Some Problems of Nervous Function manage to avoid this expendable 
level of summarizing. Equally, if not more pernicious, is the almost 
universal tendency to summarize complex theories in terms of an 1” 
exact translation of a single principle, or, at best, an impressionist 
two-paragraph distillation of "essentials." 

That these considerations of "style" are not irrelevant to content 
can, I think, be proved by something like a random selection of quota 
tions. One should suffice. The following passage appears somewhere 1” 
the book under the heading, “The Essential Unity of Psychology * 


Irrespective of the difference in their views, Lashley and Hull are in agreement 
on the fact that psychologists, like all scientists, are engaged in the work : 
studying the interrelations among concepts, in particular, their function? 
interrelationships. Secondly, they are in agreement that the work of studying 
such functional relationships suffers in the extent to which it fails to meet M 
requirements of the experimental method. All psychologists are united in t : 
study of behavior by means of the investigation of the functional dependen 
of concepts, through the use of the experimental method. 


The tone of the present review should lend sincerity to some eir 
comments about the happier ingredients of the volume. The rea 8 
exceptional chapter in this book is Guilford and Comrey's judicio 
knowledgeable introduction to Measurement. Instead of plunging JP 
a statement of the formal conditions of measurement as in most PT! a 
Presentations, the approach is to exhibit the significance of such ewe 
criteria by first showing the distinction between pure and apP a 
mathematical Systems, and then treating measurement as the proble 
of finding specific empirical interpretations of the system of rabo 
numbers, A second outstanding chapter—Some Problems of ene’ 
Function—is contributed by the symposium’s only nonpsycholo8" 
Ji Oppenheimer. This well-organized, literate introduction to some igu 
dation concepts of neurophysiology, with its refreshing emphasr he 
up-to-date research and its freedom from the usual stereotypes 9 ith 
introductory text, should prove a useful reference in connection W 
serious undergraduate courses, 

A number of additional chapters, although not untainted ibu- 
general trends previously noted, make, in some way, useful peti 
tions. Despite Loevinger's failure to consider the problem of ter 
gence within a more general theoretical context, the bulk of her chaP 
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is devoted to a skillful teasing out of the hidden apriorism of factor 
analytic approaches to intelligence. Helson's discussion of perception 
às the merit of some incisive analysis of a number of historical and re- 
Cent theortical issues. The outline of his theory of adaptation-level is, 
owever, too schematic to be intelligible to any but those who, by virtue 
9f previous knowledge, would find such a précis supererogatory. How- 
ever slim Harlow's chapter may be in theoretical content, he does pro- 
Vide us with a useful, if selective, survey of research on the formation and 
Unctioning of "organized response patterns." It is regrettable that he 
Nowhere tells us what “organized response patterns" means. F. W. Ir- 
Vins chapter on Motivation compares favorably with the chapters on 
is topic in most introductory texts, but is of uneven excellence. It 
suffers especially from a casual rendering of motivational "theories" and 
aphazard organization, but contains several thoughtful sections (e.g., 
€ discussion of primary drives). 
The word "theory" in contemporary psychology is a prestige word. 
It should be, In its best sense, it denotes a value which any science 
Should be proud to work towards or attain. But in psychology and 
S Social sciences this word is in danger of becoming a "'prestige sym- 
ol” in the unhappy sense of the device used by advertisers to facilitate 
acceptance of a product, or by progagandists to produce feelings of awe. 
*tailed appraisal of a book so conspicuously unsatisfactory as the 
9ne under review may seem unnecessary or trivial. But ata time in 
PSychology when nothing is more important than disciplined assess- 
ment of the preconditions to sound theory, it is fitting to question any 
Urther vulgarization of the term. It could just happen that someone 
to Sat interpret Theoretical Foundations of Psychology as being relevant 
cory. 
> SıcmuxD Kock. 
Duke University. 


Marx, Mervin H. (Ed.) Psychological theory. New York: Macmillan, 
951. Pp. xi+585. $5.00. 

" This volume is of interest not only for what it contains, but for 

‘sing the question of how we can best introduce students to psycho- 

gical theory. Professor Marx proposes accomplishing this by means 

the course built around a collection of readings from works of con- 

“porary theorists. : 

n brief, the book contains selections from journal articles and books, 

me nized under plausible section headings and threaded together by 

Wins of brief editorial comments. Part I includes selections concerned 
methods and principles of theory construction in psychology while 


P Ey; 
i Iis made up of representative writings from contemporary theoret- 
Works, 


Orga 


The first part is planned ‘‘to encourage a more intimate understand- 


S 
356 BOOK REVIEW. 


E cr 
1 D. 
ing and a sounder utilization of the principles of theory pe 
These aims will certainly be at least partly realized. A ie enti 
known and influential Papers—concerned, for t wi beer i2 
ism, types of constructs used in Psychology, levels o poeni 
terbehavioral psychology, and applications of topology, fac 


; e 
to this series of papers emphasizes the empirical basis of theory, 
corrects the unhappy tendency of a number of psychological w nce 
identify operationism as a formal rule for defining acceptable co ud) 
Theories based upon infra-human research are defended Y em be 
It is refreshing to see Someone frankly take the stand that it n 
respectable to study animal behavior simply with a view to unders 


ods, and popularity for everybody. 
he notion of utilizing “princi 
what ambiguous, “Principles of 


A » ]ess 
g better able to appreciate good theories ae the 
Ones. These readings will be good to have riginal 

» especially since the editor has included the o 


The stated purpose of Part II is 


é raw 
re The twenty-four selections are d 
from the areas of Perception, learning 


e tion), 
: gical study of conflict and frustra 
Personality, an Social interact; 


talt 
Y a nine-page excerpt from Principles of Men 
Psychology, that of Freud by five Pages from The Problem of An 
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Porc by approximately one-third of his early paper on the 
ect he reflex. The array of theorists chosen for inclusion appears 
mem EP standards quite accurately, although there are 
ue king omissions. Some psychologists may not be happy with 
R^ dm reg "dion theory of perception is gestalt or that there are 
Py ma ia aca un in the entire area of physiological psychology. 
Mani. a hand, it is not clear what could have been done to fill the 
hardly Saw mume is large as it is, and the readings included could 
ode e been cut much further without losing both syntax and 
T Te Dea has deftly cut the ground from under potential critics 
A cron by indicating ina Preface that they reflect his judgment 
E on A ith respect to ultimate scientific significance" of the theorists 
sented inch value in exemplifying the view of theory construction pre- 
policy is a ne papers of Part I. The product of this rather aloof editorial 
fase esci E ET that may be better fare for browsers among ma- 
TORRA hologists than for students receiving their first introduction to 
Ban beu re theories. It is doubtful that either theorists or theories 
ossai ully presented for instructional purposes by means ofa strictly 
activit ional anthology of this sort. A scientific theory is an on-going 
Pramas M its essential features are revealed only as it is seen in the 
The o development, modification, and interplay with experiment. 
nA of developing the student's critical behavior is not 
ves ened by the plan of Part II. For on what grounds is the student 
cept or reject the principles and points of view concerning theory 


co EE" 1 H H 
eh on presented in the first part? Presumably his judgment 
uld be based upon observation of the consequences in actual practice 

d or misused. But for this, we had as well 


Men these principles are use 
" art II and send him to the library. 

shif " general outline, this book reflects to some extent an accelerating 

Scal in interest among psychologists from system building ona grand 

th, € toward the development of more technical, experimentally oriented 
eories. The instructor who wishes to keep pace with this trend by 


the oping new techniques for teaching psychological theory will find 
at Professor Marx has contributed a welcome experimental approach 


to the problem. 
WirLrAM K. ESTES. 


Indiana University. 
Munn, Norman L. Psychology: The fundamentals of human adjustment. 
2nd edition. Boston: Houghton Mifflin, 1951. Pp. vxi+624. $4.50. 
s so nearly the same as 


th The second edition of this now famous text i 
"i € first (see Helson’s review, this JOURNAL, 1947) that one wonders 
Y Professor Munn felt it necessary to revise the book so soon. As 


a . à + 
cm eclectic but scientifically sound work it has few competitors for use 
One-semester courses of the general survey type. 
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wever, 
To instructors attempting to introduce students to yie 
the book's lack of theoretical discrimination is bound to be 


ad, 
in learning! One wishes Professor Munn h 
after all, Stuck to fz 

Incidentally, M 
Science of behav; 
experience,” We stil 


5 to 
E 
ings, expanded introduction 


: B ber 0 
> an absolute increase of 76 in the num 


type 
e 1pe-smoking experimentas the pipe as 
of experimenta] method. A timely section on human engineering in- 
been added. nfortunately, the s 


A 1 and i 
ections on neural summation raction 
hibition have been omitted and the section on retinal inte 
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abridged to meaninglessness, leaving, actually, no reference when page 
435 (retinal interaction) says to refer to page 47 (neural summation) 
because page 47 no longer has anything to say on the matter. There is 
à new treatment of film and aperture modes of color but perhaps not 
enough to satisfy Helson. World War II data now replace old Army 
Alpha where necessary. The Wechsler-Bellevue is described and the 
measurement of infant IQ is properly added. Emotion as a conscious 
experience is deleted, in line with the “new” definition of psychology, 
I suppose. The new combination chapter on Acquired Motives is a com- 
Petent rewrite job, but says little about theory of acquisition and neg- 
lects entirely the work of Miller and others, especially on fear and 
anxiety, But then Lewin and Maier are reduced almost to footnote 
Status, Without counting words, I estimate the changes in the motiva- 
tion part to be less than five per cent and this change probably is typical 
of the book as a whole. 

, One proper conclusion: if your bookstore is overstocked in the first 
edition, your can still feel safe in using it. Nevertheless, the new edition 
15 a slight, though probably statistically insignificant improvement over 
the first edition. 

In the face of valid criticism, why should anyone want to use the 
Ook as an introductory text? Because it is a fair picture of modern 
Psychology. It is just about as sound and as confused, as brilliant and 
as dull, as heterogeneous and disorganized as the science of psychology 
Itself is, in this year of 1952. It doesn't bring anything to our science; 
i: just photographs it. The photo is not tinted with the charm of a 

Alliam James; it is not as systematically narrow as a Watson or a 
Titchener; and it isn't as empty as Woodworth. It is a beautifully pre- 
Pared and attractive document. Students like and respect it and most of 
i, they learn from it will become a sound foundation for advanced 

udy, 

STANLEY B. WILLIAMS. 
College of William and Mary. 


Stone, Carvin P. (Ed.) Comparative psychology. (3rd Ed.) New York: 
Prentice-Hall, 1951. Pp. xvii+525. $6.00. 
thi If Frank Beach is right in holding that comparative psychology in 
1s country has vanished from having concentrated exclusively on the 
white rat (Snark, species Boojum), then this book goes only a little way 
wards resurrection of the departed. It is the third edition of the 
Well-known Comparative Psychology previously edited by F. A. Moss. 
ntributing authors to the new edition are Nicholas E. Collias, Calvin 
H Hall, Harry F. Harlow, William T. Heron, Donald G. Marquis, 
enry W, Nissen, Robert A. Patton, Karl U. Smith, Kenneth W. 
Pence, Calvin P. Stone, Rolland H. Waters, Paul T. Young, and 
illiam C, Young—an imposing array of authors! 
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S fine new sections on social and abnormal on ve but tie 
neo ies added and the other ee ee Tae write 
Í the book remains unchanged. BAE 

general format o. 3 = ate 
A uch classica areas "Psy j d cams 
Bus M theory, and discrimination, This Re enar 
; logist immediately to suspe t ing 
mue ite the qualifying tert t imme before each section heading, 


ded as 
we are all to be regard i 
S with some kind of animal), 


ions O 
matter (“Theoretical MED Mos 
earning") would Possibly haye Phyletic Parameters or provis 

of the Sections could be transp i 


1 neity 
ng feature of the work is its heteroge 
in style and leve] of dif lty. F 


ions 
` o CURE to very high for the sect 

Y Marquis and Smith, © Various auth :s readers 
different-leve] Students, For example, Hal] assumes that his "alidity 
need to be introduced to the general notions of reliability and v: 

of tests, Whereas Smith a 


:stinction$ 
Ssumes a reader knowledge of the distinc 
between he Psychophysica| Method of con 


ox 
cinner 

€ reader knows what a Skin 

€ whole book is 


pitat 
the Skinner box (a natural ha 
inus) described, 
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z. The 
85 to be done with a heterogeneous book. 


Jh. «9 2 -a e DOS, i. 
—————— — — — 
—— ——— 


m CHe 


BOOK REVIEWS 361 


reviewer has found occasion to assign portions of it to his undergraduate 
Students in experimental psychology, and other portions to graduate 
Students in a learning seminar. This may reflect the secret of the book's 
Continued success. Although it is not likely to be used as a text in a 
genuine course in comparative psychology, it is useful as a reference 
text in a lot of courses. The authors are all eminent writers who have 
Something to say, and we want our students to read them even if the 
ook that contains them is not “of a piece." 
DAVID ZEAMAN. 
University of Connecticut. 


MILLER, GEORGE A. Language and communication. New York: Mc- 
Graw-Hill, 1951. Pp. xiii +298. $5.00. 


The past decade has witnessed a rapid development of interest in 
Communication problems, ranging from mathematical and engineering 
Studies to large-scale studies on the effects of mass communications. 
ded their own part, psychologists have become increasingly concerned 

ith various aspects of language behavior—the nature of symbolic 
pears, intelligibility of messages, structure of verbal habits, and 
isthe nication channels in groups of various kinds, to give only a partial 
m Ing. Courses on language behavior are beginning to appear on un- 
€rsity curricula at both graduate and undergraduate levels. Yet we 
are Severely handicapped by the lack of adequate texts and reference 
Ooks in this area. The available books on language behavior are gen- 
Fally of ancient vintage and written from a frame of reference quite 

°reign to most contemporary students. ^ Ca ah 
Miller's Language and Communication is a significant contribution 
35 the first modern text in this awakening field. It is written by one of 
Vis most competent researchers on communication problems—Miller 
i VR AGAR with the authority of first-hand observation on many topics 
imps Area. He makes comprehensible to the average student many 
S Plications of the mathematical communication theory developed by 
annon, Wiener, and others. As a source of information on what has 
i done and is being done by psychologists in studying language 
" Avior, this will be an extremely useful book; there is no other com- 
a on available with its breadth of coverage. This reviewer was also 
oid to find, early in the book, a brief but competent survey of linguis- 
ie Most psychologists have been oblivious to the contributions of 

Sulstic analysis, : 

iis iller lays down the general plan for his book in the introductory 
tiv Pter:it is tobea scientific book on language, emphasizing quantita- 
Sha, data, and it is to be based on the mathematical model provided by 
inna s information theory. This blueprint is hewn to pretty closely 
isp but the emphases which develop at several points suggest 
is model may not be entirely satisfactory. Itisa very stimulating 
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approach, however, and one which encourages rigorous thinking. The 
first part of the book (Chs. 1-5) prevides the student with basic tools 
for the study of language behavior, including excellent treatments of 
information theory, physiological and acoustical phonetics, speech 
Perception, and statistical techniques of language analysis. The second 
part (Chs. 6-12) covers more “psychological” aspects of communica- 
tion, including individual differences, development in the child, the 
structure of verbal habits (associations), the nature of symbolic proces- 


ized but often skimpy elsewheri 
ı many pages are devoted to masking and other aconenn 
n conclusion (p. 69) that “not until nean 
oes the listener falter”; yet the broa a 
X n and concept formation receives t 
: : © psycholinguistic problem of decoding (receptio 
and Interpretation of Messages) is treated excellently and in datis 
olinguistic Problem of encoding (selectio 
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In spite of these shortcomings, Miller offers a highly competent 
and cleanly written book on language behavior, whose objectivity is 
refreshing after plowing through the hazy murk of armchair theorizing 
that has characterized much of the writing in this field. As a textbook, 
it is factually rather than theoretically oriented and brings the reader 
into contact with a wealth of new and important material; as an ex- 
position of a point of view, it illustrates how powerful an analytic tool 
the model developed by Shannon can be. I have included this text in a 
graduate course on the psychology of the communication process and 
it has proven to be a very valuable and stimulating addition. 


C. E. Oscoop. 
University of Illinois. 


LUNEBURG, RupoLr K. Mathematical analysis of binocular vision. 
Princeton: Published for the Dartmouth Eye Institute by Princeton 
Univer. Press, 1947. Pp. vi+104. $2.50. 


There are some advantages in reviewing a book five years after its 
appearance. By the end of that interval the reviewer can assess the 
initial effects of the work and take advantage of later expositions! to 
Provide a widened context for his evaluation. 

Luneburg's book promises to have a great effect on theories of space 
Perception. It has evoked considerable interest and promises to con- 
tribute significant findings through research that it has stimulated. 

uneburg's premature death is a great loss to programs generated by 

Is writings and to science in general. 

he present review attempts to do two things: it first presents a 

Summary of Luneburg's theory (together with an account of some ex- 
Perimental methods useful for evaluating parameters) and second, it 
vnalyzes some implications of the theory for a systematic study of 
e avior. Because we feel that it is desirable to present a rather full 
ihe db our summary is given in more than the usual detail. We use 
» € slightly modified symbolism of the conclusion of Luneburg’s boo 

nd of his later papers. : . d nue 
det uneburg's task in Mathematical Analysts of Binocular ier is to 
ch ermine the mapping of physical space into visual space and then to 
meracterize the visual space. Both these tasks can be fulfilled if the 

€tric of visual space can be expressed in physical coordinates. . 
h he concept visual space requires elucidation. The visual space is a 
qe thetical space; Luneburg calls it the space of visual sensations. 

2e visual space is not a physical space; it is not the space in which an 

Server manipulates experimental objects. When an Observer says 


H 5 1 ] 
Bs Lunepure, R. K. Metric methods in binocular visual perception. Studies and 
Sa: 


Po Courant Anniversary Volume. New York: Interscience Publishers, Inc., 1948. 
627 UNERURO, R.K. The metric of binocular visual space. J. opt. Soc. Amer., 1950, 40, 
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that one pair of points looks closer together than another, then E 

visual space the first pair zs closer together. The visual space due 

from the continua usually obtained in psychological scaling proce 

in that it is three-dimensional. . 

es the mapping is determined, then an experimenter will be € 

to predict, from the physical coordinates of experimental vbjects, a 

an observer will say they appear with regard to form and localiz | 
| 


ill set 
or, if the method of adjustment can be used, how the observer will se 
the experimental objects, i.e., 
dicted. 

À metric or distance function of a 
number D satisfying three conditions, 
(1) D(P,, P.) = D(P,, P.); (2) DB, 
D(P1, P)-D(P;, Pj))Z D(P,, P,). "mani 

he metric of any space is given in differential form by Rien 
generalized line element, For the special case of a ble dE a 
Space with constant curvature K, this is ds — [(dx* -- dy*-- il the 
[ERE QE yr). Since the metric of a space determines à 


E 4 ; wil 
e, the discovery of the metric of visual space 


x er 
their physical coordinates can be pr 


ive 
set of points is a non-negati? 
For any points, P;, of € : 
P) «0 if and only if P, = Ps; an 


teristic of visua] Space. This 
Space tremendously. If its 


oe 
P2 appears greater than the distance e- 
tween P; and Py, then D(P,, P) - D(p,. 2) ; and (b) if an observer ” 
ports that the points Pj, Ps and P; 
D(P,, Pj -4-D(P,, Pj) =D(P;, Pi 


t- 
sfying both sets of conditions is the psychon is | 
urg seeks. The Problem is not only to deter n co" 

: » if possible, to express it in terms of the physica 
ordinates of the stimuli. 

It may be shown 
a linear transformatio 
conditions, then th 
C-D(P,, P. 2) 


to 
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For convenience in representing the relationships between visual 
and physical space Luneburg introduces a bipolar coordinate system. 
Ina cartesian coordinate system let the centers of rotation of the two 
eyes, R and L, be at the points x=2=0, y= +1. If the eyes are fixated 
at a luminous point P*, the optical axes of the eyes lie along RP* and 
LP*. Let the angle of elevation of the plane containing R, L, and HEN 
be represented by 0, angle LRP* by a, and angle RLP* by B. (See Fig. 
1 of the reference of footnote 2.) The bipolar latitude $—3(8—9); 
and the bipolar parallax, 7 =7—a—B. (See Figs. 2 and 6 of the reference 
of footnote 2.) 

The problem remains to find the relation between the physical space 
and the visual space, in which we may establish a cartesian coordinate 
System £, y, t, where the £, (-plane represents the subjective median 
plane, the £, 7-plane the subjective horizontal plane, the 7, -plane the 
Subjective frontal plane, and the point t=n=f=0, the apparent center 
of observation. 

, For infinitely distant points in the physical space, Y =0. Since these 
Points appear visually to form a dome of finite radius, they are repre- 
ped in the £, y, ¢-space by a sphere concentric to the origin. Arbi- 
trarily a sphere of radius 2 is chosen to represent physical infinity. 

If a number of equidistant light points arranged on a Vieth-Miller 

Oropter circle are observed, they will approximately appear to lie at 
€qual distances on a circle concentric to the center of observation. A 
Number of Vieth-Müller circles may now be constructed in the same 
Way at various distances from the eyes. If this configuration is rotated 


Sey on this sphere are £—f(y) cos ¢ cos 0, »—f(v) sin > and t-fo 
u S sin 0; these functions relate visual and physical coordinates. The 
nknown function f(y) is a non-negative function of y which increases 
Notonically if y decreases from positive values to y=0. Because of 
€ arbitrary choice, f(0) 72. N ^ 3 Sig 

easures of f(y) obtained by means of Vieth-Müller circles" show 
og f(y) is a linear function of Y and therefore, f(y) -2e€7, where o 
à parameter having different values for different individuals. _Ex- 
Pressed in bipolar coordinates, Riemann's line element can be written 


that 1 
l 


2 
ev + Ke 


ds = (otdy? + de? + cos? $09)". 


"The constants ¢ and K are personal constants of the observer, .. . 9 

*** determines the sensitivity of depth perception as compared with the 

€rception of lateral size," while K determines the relation between 
E estimation and physical size.’ , 

» he Hillebrand-Blumenfeld alley problem provides a method for 

aluating ¢ and K. The Hillebrand problem may be described as 
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and parallel alleys become asymptotic at infinity. The equation ^ 
Scribing the asymptote is y — tan ó, (x+b); where bp = 2e(1— K)/(1 T E 
(Blumenfeld); and be-2e(1-- K)/(1— K) (Hillebrand). There ane 
40°=bp-bp and bp/bp — (1 —KY/ü--Ky. This method of determinin 
K is of course independent of any assumption regarding K’s bel 


c] . . . i fa 
negative, i.e., K can be found in this manner without any assertion 0 
hyperbolic space, 


: ine 
line element relation it follows that two Er 
elements dy, dà, dð and ôy, 56, 90 attached to the same vertex will be 


" = 0. 
only if c*d»yóy | 1656 -- costód000 
two such line elements are determined by experiment, 


Md in- 
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criminations. The psychologist, therefore, can go on analyzing the 
determinants of space perception without necessarily relating his re- 
sults to the Luneburg theory. Presumably, in the distant future a 
theory of space will exist that will take account of the (by then) demon- 
strated “mechanisms” of space perception. Such an account will pro- 
vide us with a theory in terms of hypothetical constructs.* Luneburg’s 
theory is not of this sort; his visual space is a mathematical intervening 
variable. 

The comment that Luneburg’s theory is incomplete in failing to take 
account of distance cues other than stereoscopic factors is irrelevant, 
albeit true. Luneburg's theory is not a general theory of vision but a 
Testricted one. To test the therory in an experimental situation the 
effect of other cues must be minimized—optimal viewing conditions can- 
Not be provided. 

uneburg's concept of visual space holds considerable interest for 
Systematic psychologists. There seems to be little doubt that Luneburg 
Conceives visual space to be a phenomenological censtruct and the 
Question arises: From the point of view of behavior study, what is the 
Visual space to which Luneburg alludes? Very obviously what Lune- 
urg's theory does is to relate some “setting” made by a subject (in the 
imensions of Euclidean space) to a controlling magnitude of standard 
Stimulus (also measured in Euclidean space). This type of experimental 
Situation is describable by a formal relation of discrimination, a,— 
b, Ry xy yy, 21) where a, is the "equality" distance setting; b the stan- 
ard distance; R, the reference response frequency; x; the constant effect 
9! instructions; and y; and 21 “conditions” of the organism that are es- 
Sential ("mechanisms"?) to the discrimination. Thus, Luneburg s 
theory is a set of mathematical functions providing appropriate trans- 
9rmations to relate subject's "settings" to standard stimulus variables. 

Says nothing of “conditions” of the subject. 


The Ohio State Universit P. RATOOSH. 
y. 
Columbia. University. C. H. GRAHAM. 


McCrrLLAND, Davip C. Personality. New York: William Sloane 
Associates, 1951. Pp. xvi4-654. $5.50. 

f It is puzzling to know what to say about this book. It has some woe- 
ul faults, and yet it makes some fine contributions. There are some 
ashes of keen thinking and some brilliant writing at a few points, as 
in the characterization of Freud in Chapter 1 and in some criticisms 
urray's concepts. The book gives à good critical discussion of 
ordon Allport's ideas (though the criticisms sometimes side-step the 


& 3 MacConouoparr, K., & MEEHL, P. E. On a distinction between hypothetical 

‘structs and intervening variables. Psychol. Rev., 1948, 55, 95-107. 

tees Granam, C. H. Behavior and the psychophysical methods: An analysis of some 
nt experiments. Psychol. Rev., 1952, 59, 62-10. 
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further linking of the concepts of the book to an illustrative case used 
atlength throughout the book. 
As I said earlier, there are some very unfortunate features of the 


book. Let us start with a minor but troublesome one: There are no 


chapter summaries, no analytical table of contents, and (despite the 
title of Part V) no real summary chapter. What is more, the section 
headings within chapters are often poorly planned—supposedly co- 
ordinate points are not logically coordinate, etc. Itis extremely difficult, 
in consequence, to get a clear idea of the main concepts of the book. 
From the standpoint of use of this book as a textbook, one chief 
trouble is that the weakest and dullest part (Chapters 2-7 on method- 
ology and traits) comes at the start of the book. Research is not ac- 
tually done as he says, “obtaining the facts" first, "interpreting the facts" 
Next, etc. What is more, research on personality has to deal with some 
grave problems which these chapters leave untouched. Later on, 
McClelland often stresses the idea that a person typically does not know 
many of his own characteristics and cannot report many of his personal- 
ity processes. But there is nothing in the chapters on methodology to 
Suggest that the important facts about personality do not just lie around 
9n the surface of people's lives—that individuals often conceal, mis- 
Tepresent, and have strong repressions which prevent them from reveal- 
Ing facts even when (in a sense) they want to cooperate with research 
Workers. Indeed, it is significant that the rather full index of the book 
Oes not list at all the concepts of resistance, repression, or the Rogerian 
Concept of self-defensiveness. It is true that the concept of repression 
Is discussed under the term “withdrawal” in pp. 508-509, but the 
methodological sections have no benefit from such notions. The dis- 
cussion of traits, on most scores, is very unsatisfactory. Any teacher 
"sing the book would be wise, I think, to skip these six chapters. I 
oubt whether a class could be resuscitated after struggling through 
's early part of the book. , 
Another fault is that the material is sometimes rather poorly di- 
Bested, logically speaking. For instance, after trying to build a defini- 
ton with some care, McClelland says: " ..- We have concluded with 
a definition of personality as the most adequate conceptualization of a 
Ferson’a behavior in all its detail that the scientist can giveat : moment 
as tme, +++ a person's personality . .. may change as he c E or 
gus scientist's insights improve" (pp. 69-70). Naturally, he doesn't 
eric to thisdefinition. Such statements bespeak pseudo-sophistication 
Pretentiousness—not real thinking. np : 
cClelland’s concept about the place of motivation in personality is 
Ja unduly hampering one. Thus, he says: | "we need two con- 
atone which will account for the consistencies and recurrences, 
cha One which will account for the inconsistencies and sudden, irrational 
here in behavior. For this purpose ... We may, following Murray, 
Ose the terms frait and motive" (p. 215). Similarly, at the end of 
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given ages in a city of about 100,000 population. Social status was 
determined on the basis of an index giving equal weight to parental 
Occupation, parental education, house type, and dwelling area. 

. As expected, the relationships of total scores to the social status 
index were positive (correlations of .20 te .43), with the verbal tests 
Showing the higher relationships. 

‘The unique part of this research is the extensive item analysis, 
Which is concerned mainly with the performance of a high-status group 
(top 10 per cent of the status index distribution) compared with that of 
"train group (bottom 15 per cent of distribution). The JV's for 
t comparisons are about 225 and 325 for the lower age group and 
E d. 235 and 360 for the higher age group. Of the 658 items involved 
fic is analysis, 460 showed differences in percentages (passing) signi- 

icant beyond the p=.01 level while 153 did not reach the .05 level of 
Significance. 
EL chief finding is that the verbal type items, in general, yield 
Pus xe i differences. Status differences in passing items are not depend- 
Duos ler on the position of the correct response or on type of question 
difficulties classification, etc.). Status differences are related to item 
sect les for verbal items, but for nonverbal items no generalization 
possible. 
"ho long and tedious chapters are devoted to a comparison of high- 
PE =) im groups as regards correct and incorrect responses to 
diffe n items. Here one finds after-the-fact rationalizations in terms of 
Qe oae in cultural backgrounds, but no explanation is found fora 
er substantial number of items" showing large status differences. 
"es Seems to be some dismay that certain supposedly culturally 
ased items did not yield status differences. 
"s study, though rather well executed and reported, is not free of 
E cote points. Pertinent differences in test SD's are not consid- 
ied a 146-147; 155). The correlational term 1s ignored in computing 
arë x standard errors of differences (pp. 114-117; 136-139). Subgroups 
ati ompared statistically with total groups without necessary allow- 
€ for lack of independence (p. 191). Inflated JV's are encountered 
PP. 201—204). 
lii Eells, perhaps in tune with his mentors, concludes that “variations 
be a for familiarity with specific cultural words, objects, or 
- Sses required for answering the test items seem . . , to be the most 
= general explanation for most of the findings. He favors the 
su ma Led of a common-culture test as a means of securing scores not 
tot Ct to cultural bias. There are those who will say that Eells has 
em performed the crucial experiment since possible (and likely) 
ic factors were uncontrolled. 
UINN McNEMAR. 
Stanford University. " d 
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; s York: 
Gurvitz, Mitton S. The dynamics of Psychological testing. New 
Grune & Stratton, 1951. Pp. xii-t 358. $6.75. 
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ical reactions to attack by the “conventional” and “unconventional” 
Weapons of modern air war. In his competent execution of this essen- 
tially historical task, he helps to secure for psychology the extended 
nowledge of human potentiality for adjustment that is a grim by- 
Product of total war. From his critical survey of the evidence he then 
raws tentative conclusions about the underlying psychodynamics that 
should be of considerable interest to students of personality. The final 
Sections of the book are concerned with psychological problems of civil- 
lan defense against atomic attack, partly by way of tentative policy 
recommendations, partly in terms of suggestions for needed research. 
book is cast in a qualified, academic tone that contrasts with the 
appallingly unacademic facts of the past and assumptions about the 
Uture with which it deals. 
xamination of published eye-witness accounts, together with a 

re-analysis of the original interviews from Hiroshimo and Nagasaki 
Conducted by the Morale Division of the U. S. Strategic Bombing Sur- 
vey, leads Janis to reject the allegation that the atomic bomb produced 
any widespread panic, disorganized activity, or antisocial behavior. 

ith the difference that all atomic survivors had experienced a “near 
Miss”—rather than the minority as in the case of ordinary bombing— 
E the immediate and the more enduring psychological effects of 

omic bombing seem to have been surprisingly similar to those of 
€avy conventional bombardment. The more adequate evidence avail- 
able for conventional bombing thus becomes pertinent for assessing the 
actors that may influence psychological response to atomic attack. 

The facts in broad outline about civilian adjustment to air war are 

Senerally known and accepted. Janis summarizes them thus: 


Mental breakdown, panic, and mass demoralization—the triple psychological 

iN on that dominated so much of the thinking in official quarters—rarely 

sel terialized during World War Il... . the dire predictions made by many 

c “Styled "experts" on mass behavior failed to take account of the psy- 

"'Ological stamina of the average citizen. Bombing had little effect on the 
Sidence of mental disorder; outbreaks of mass panic were rare; behavioral 
‘orale was maintained at a relatively high level. Although emotional shock 
id occur on a sizeable scale, most cases recovered fairly rapidly. 


ae details are more controversial, and Janis weighs judiciously the 
ailable evidence on such issues as the relative effectiveness on morale 
distributed vs. saturation bombing, the apparent diminishing re- 
urns of the heaviest bombardment, and the predominance of intra- 
Toup Vs. extragroup aggressive reactions. : i . 

i Janis finds considerable support for MacCurdy’s hypothesis that it 
3 € experience of being a near-miss rather than danger as such that 
ib bes emotional disturbance; without near-misses, fear reactions tend 

minish during a series of air attacks. Such experiences, he offers in 


*Planation, undermine the illusion of personal invulnerability which 
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1 feelings. More variety in attempts to do this is anticipated, to the 
no where the current formulation of the best way may be discarded. 
he current formulation, as I understand it, is that the therapist con- 
centrates his whole effort on achieving a deep understanding of the 
etm world of the client, and uses only responses that are attempts 
emen, à understanding, excluding all others as far as possible, and 
eying nothing deeper of his understanding than what the client 
. that point. Although the door is opened to others, this is 
the he y implementation treated to any great extent in the body of 
"lm ok. It is curious that in a school which has prided itself on its 
d research, and been admired for that, these striking changes 
Bey à ara have come as a result of its research. Yet they have not; 
bs ds laid to clinical intuition and experience. At is suggested that 

this Xperience was that cases grew longer along with the changes, an 

ep pae an increasing degree of personality reorganization. 
— aee along in the examples, illustrations, and citations of re- 
this caha was left feeling that there was a serious lack. The source of 
to BroBti to light on pages 188 and 189, where I read of “our inability 
abieto 1 ma research way from our failures,” and “We have not been 
we fail rg in any general or significant way, from the clients whom 
that a o help." I asked, “Then what is happening here?" We are told 
sample ep works. We are shown devices accepted as legitimate 
di ies the method because they work. We would assume, then, 
aures nout them you get failures, and that with them you don’t get 
h . But it appears that the study of failures does not show this. 
en what does “work” mean? 

Ph that there are two tests: (1) The client’s responses during the 
fupther For. example, a response, shows insight, self-acceptance, 
e pin confession, and the like. This test 1s used, and goodness or 
aicce of counselor activity is evaluated accordingly- (2) The client's 
rese or failure in being helped. This one 1s not used, it fails to dis- 
ix That is, counselor activity (or client response?) cannot be 
respor to be different in the two. It would follow that the client's 
à i mel daring the sessions are related to counsclor activity, but that 
Urt ia $ success or failure in being helped is not related to counselor 
ani y, or is not related to the client's responses during the sessions. 
two bread sure whether it is one or the other, or both. Should not the 
tien be expected to have something 1n common, if they are to have 
the vie. à in the long run? Although successes are said to be due to 
of dem of non-judgmental speech and expression and of conveyances 
ee p failures are not due to their absence, or to their 
really L Until we know under what conditions a method fails, do we 
ie: E aid anything about why it succeeds when it does succeed? 
e a do we ever discover the illusory elements ın our “successful” 
s of doing anything? After all these pages, we seem to come 
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rial : 
out where we have been before. Interest in the great mass of mate 
ins to fade. "o 
Mod to be annoyed when people demand proof p hts P 
of a kind that they never demand from their own, but ordei is nudi 
in a way tried to meet that challenge In Its research. d vitally impor- 
to admire and agree with in the discussions of general an eee, for 
tant problems in the book, but essentially the book is is disappointing 
a very particular method. It is the evidence on this thatis 


Dwicur W. MILES. 
Western Reserve University, 


on: 
WELForp, A. T. Skill and age. An experimental approach. Lond 
Oxford Univer, Press, 1951. Pp. ix+161. 8s. 6d. M. 
The significance of the book by Welford and his associates D 
in the development of a point of vi 
actual findings presented. Thus 


theory 
eriments designed to test the 
are reported, 


ences between Young and old 
and problems js an 
central factors of 
mechanisms are of 


A ; ith situations 
in their methods of dealing with situ 
alyzed in some detail, 


organization both of se 


e 
^ x manc 
primary importance in the diminished perfor 
of the elderly, d by 
e 
The problem of sampling in the study of age changes is well recogniz 
the author and is met in a forth 


ct 
ith respe“, 
that age groups were equated with re 
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The experiments consisted of tests involving simple motor skills (such as 


. tossing rings at a target), more complicated apparatus tests (tracking tests), 


tests requiring reversal of practiced skills (mirror drawing), tests of logical 
thinking on inspection tasks, and the solution of electrical problems. Many of 
the tests used were most ingenious and all were designed so that many partial 
Scores, indicating the methods used by the subject in reaching a solution or 
completing a performance, could be obtained. Unfortunately the apparatus 
Used is not described in sufficient detail to permit duplication by others. 


Investigators hoping to find detailed observations on the regression 
of various test scores on age will be disappointed, since most of the 
results are analyzed in terms of differences between three to five broad 
age categories. The number of subjects tested varied from experiment 

9 experiment, ranging from 12 to 75 per age group. The age groups 
Compared also varied from “above 30" and "under 30” to 10-year 
Intervals. A 

ru oie of the known psychomotor characteristics of old people are 
of rmed, such as the slower, more deliberate and accurate performance 
M older people, their greater susceptibility to confusion, their greater 
ariability in test scores. However, the improved methodology of this 


Study makes possible the development of a new concept, viz., that the 


se Pairment in performance in older people is not due only to peripheral, 
f nsory, and motor impairments, but also to alterations in central 
actors concerned with the perceptual organization of sensory data and 
Perhaps the central organization of responses. This is a valuable 
concept which will require more detailed investigation. 
In addition to the theoretical implications of this study, there are 
a number of findings of immediate practical value. For instance, there 
'S an indication that in training older workers, written instructions 
ur be much more efficient than demonstrations. It is also evident 
at many well-learned and practical skills may be performed by older 
eae with as great efficiency and accuracy as the young. It is also 
Sgested that older workers may perform more efficiently in groups 
Eee of their own age than when included among groups of younger 
rs, r 
The approach and methodology developed by Welford and his 


Ociates de ;deration of all students of aging. 
serves careful conside NarHAN W. SHOCK. 


ass 


Baltimore City Hospitals. 


BERRIEN, F. K. Comments and cases on human relations. New York: 
arper, 1951, Pp. xi+500. $4.50. 

k Inspired by contact with Dean Wallace B. Donham and his well- 

nown Harvard course, Berrien has prepared a worth-while book on 

Problems in human relations. Its level and content have been deter- 

x Partly by the author's experience with a collaborative human 

ations course at Colgate University. It is a textbook pitched at the 
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; : dti an ab- ; 
level of college students and adult education classes; it is 2 NH 
Stract, theoretical contribution which the publishers have ca. 
in order to promote sales. . : tions 

The book's thesis is that "friction and discord in imn m m 
can be reduced provided (1) we develop a clear understan ing 


E jd x : e con- 
generalizations which describe th 


5 :nvestigatiolt- 
gical and social science Pepe 
, the first half of the book, consists of "Comments" center! 
about aspects or conditions of b 


izations, as affecting interper. 
emphasizes the self-, 
patterned motives m 
he importance of social skills 
by conflict between indivi 
Part II Consists of 28 cas 
size the individual to thos 


a ings— 
tween groups, These are a es from a variety of setti 


un- 

» Marriage. They typically end ps "more 

iscussion and suggests the need fo rachel 

information, i 'S appendix is designed to aid the iena 

i toward human relations Pr varié 

9 be taught by an extremely, ose 0 
; their emphases Might not coincide with th 


" vou 
plied Psychologist. I for one Y 


e 
is fram 

‘ 965 not indicate very clearly id i 
i Interpreting Problems in human relations. e s, how 
, his viewpoint is not narrowly psychological. At ume egic 
ever, the reader zz 9r example, the author makes à die / 
"i Ween the kind of cases € s 
nd clinics and the kind he presents in the et re 
ions in everyday life," he Says; Aithou 
' are amenable to interpretation 


la 


a MES e can | 
, Satisfying group behavior"; thes 


Tony 
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iM the specialized, detailed information on mental level, endocrine balance, 
etc., that is essential for a clear understanding of the more puzzling and 
baffling problems confronting the clinic and the hospital." The relation 
between the two types of case, Berrien continues, is analogous to the 
relation between a doctor and a first-aider. "The situations dealt with 
in this course are of the first-aid variety. If properly handled, they will 
not need professional care. If bungled through ineptitude, they may 
fester into more serious problems" (pp. 466-467). 
s me, this implies that seriouslv disturbed human relations prob- 
"in nave an organic basis, or at least derive from personality disorders, 
lisi everyday garden-variety difficulties are due. to cultural or 
cited influences of some sort. Yet a great deal of evidence could be 
ie den show that much of our divorce, delinquency, labor strife, and 
kd self stems from technological and economic changes or from vari- 
ther o mored culture patterns. F urthermore, it is a real question whe- 
veryday disturbances in human relations can be dealt with ade- 
quately by students briefly trained in social first aid. 
sei "or upperclassmen with a good background in psychology and social 
ence this book may seem too simple. Most beginning students, how- 


e . . i i i ! 
ever will be stimulated to further exploration in a fascinating but rela- 
ively uncharted area. 


S. STANSFELD SARGENT. 
Barnard College, Columbia University. 


ELLIS, Roperr S. Educational psychology: A problem approach. New 
York: Van Nostrand, 1951. Pp. xi +546. $5.00. 


This is a well-written, well-organized book with clearly defined 
Objectives which will meet a definite need in many colleges. Ellis dif- 
ers from the authors of most recent educational psychology texts in 
elieving that the educational psychologist should be a technical expert 
ut not a policy maker. The psychologist's sole function in education, 
ra elieves, is “to point out the methods to be used in order to obtain 
2 desired result with the greatest degree of efficiency." The objectives 
ü emselves are set up on the basis of philosophical and social considera- 
ions and should not be the concern of the psychologist. 
, Although the reviewer considers this position completely untenable, 
the resulting concentration on how to do what the schools are already 
trying to do has helped the author to produce a book which will be very 
Valuable to teachers and to teachers-in-training. The problems referred 
to in the subtitle are dealt with under the following topics: the admission 
and classification of pupils, the curriculum, extracurricular activities, 
Methods of teaching, the development of attitudes, tests and examina- 
lons, study methods, mental hygiene, exceptional children, counseling 
and guidance, discipline, and the problems of the teaching profession. 
Since four and five years of professional training are becoming com- 


380 BOOK REVIEWS 


ssional 

mon there is a growing feeling that the teacher should Pe doe ded 
in the most complete sense, that he should have sucl . that he can 
standing of human nature and of educational — ms o 
vary his practice with the situation and deal with eitust onn iex m 
never arisen before. Quite often, in our efforts to reacl los which they 
students acquire a fine inventory of psychological principle Because he 
cannot quite connect with their specific teaching uuo work down 
starts with quite definite problems Ellis, however, is a A nt random 
to very specific applications. The following sentence, ta Pals detaile 
from the chapter on developing concepts, is an example o o of both 
level of practice at which he consistently arrives: "In the aedes cas 
sound recordings and moving pictures there is one very import? | med 
tion: it will be generally advisable that they be repeated sever 2 aplete 
in order that the desired observations may be more nearly co 
and accurate.” con- 

The problems are discussed with fairness, good humor, cr pro- 
spicuous lack of dogmatism. Traditional as well as progres out the 
cedures are given their due. The author is not one to throw we. 
baby with the bath; on one or two occasions he seems willing to 
little dirt in the tub just to be safe. „o relate 

His own point of view is consistent and helps the student to a3 ON 
the various problems to one another. Itis holistic, with the stre 
meaningful learning as the chief èducational process. " logical 

The topics are well documented, the relation between psycho re no 
theory and teaching methods is well developed, and the e pepe true 
distorted to make a point. Although it may seem too good to 


. à X = s ds is NO 
there is only one graph in which the zero point on the vertical axis 
shown.’ 


DowALD SNYGG: 
State University of New York, Teachers College, Oswego. 
ENGLISH, HORACE B. 


951. 
Child psychology. New York: Henry Holt, 1 
Pp. xiv4-561. $4.50 


f M". 
In 1941 ap olume, Studying the Indiis 
School Child, by Horace B. English and Victor Raimy. This wasa UT od 


son 
psychology. It was desig?” 


: ea 
as a sort of guide to the Student actually studying the child ^ 
child in hisreal environment. English and Raimy gave solid sugge* 
as to what to look for, h 


1on 
P 5 atio 
Ow to go about getting essential inform 
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ehe reviewer it is apparent that English has extended this gen- 
m ? ilosophy, developing now a book in child psychology. In fact, 
uch of the meat of the earlier volume with Raimy has been incor- 
E bodily. Child Psychology, in this case, isa text developed around 
i. ea that the student needs to work with a child, or children, and 
kie gi in doing so. As English puts it in his preface, “Tf the 
odit ies between having the students read more, even of first-rate 
i ints of child behavior, oF having them observe children, the latter 
s to be preferred” (p. ix). 
E From these introductory remarks it should be obvious that this text 
not a source book, a bibliographic reference, or an account of what 


ntally or otherwise in the field of child psy- 


a been done experime 
ology. It is a clear, readable presentation of material for the student 


eo to study children and why it is important to do this carefully. 
dud suggestions are included regarding angles (all too often neglected 
iur of real concern to workers in child psychology today) on the nee 
E selling parents on the idea that their child should be studied, and on 
h special problems of teachers, who may want to be cooperative, but 
ies may not have the time (or the principal's support) to give 
If you are teaching child psychology» as English would teach it, to 
people who want to develop 2 feel for the child, this will be an excellent 
text. If your special need is for an authoritative compendium of re- 
search on children, you vill find this book unsatisfactory: The author is 


not unsound (he reveals à real knowledge of the basic literature in the 
; the student should study 


T€ but he is dedicated to the position that t udent 
he child in the most effective way- Jf your course 1n child psychology 


has this orientation, you Will find this a valuable text. 
T. W. RICHARDS: 


Northwestern University. 
Horrocks, Joun E. The psychology of adolescence. Boston: Houghton 
5 


Mifflin, 1951. Pp. xxvit 614. $4 e 
Thi : ;cholo clearly makes an out- 
is new textbook on adolescent PT a de geld. The book is ún- 


standi e 
ion nding contribution to the literature 17 
1 d well documented and draws heavil 
500 references which are cited not only inclu 
Older research, but in addition cover in a ver thorough. manner the 
newer research of the past ten years. The book, however: is not a mere 
D dean of research studies. Horr as written à Very thoughtful 
* ua and has succeeded in developing a ons = an integrate 
Wpoint which is n in texts in this i 
all too uncom arte * 
" A particularly noteworthy feature of he book 1$ its emphasis upon 
e social and cultural factors W ich influence adolescent behavior. 


orrocks first devotes six chapters to 4 treatment of the social psychol- 
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xt " ie ics «. 
ogy of adolescence before Siving attention to the more traditional top 


of intellectual and physical growth. Such an approach not only €. 
up the fact that adolescence is primarily a social phenomenon, "ns 
tends to make the book more interesting and readable for students. d 
book has good balance and no significant areas of knowledge are MUR. 
ted that have relevance to an understanding of adolescent a pen 
Unusually complete analysis is made of adolescent activities and in ae 
ests in later chapters, and the book ends with two very valuable a - 
marizing chapters, The first of these contains an integrated e 
human adjustment and the second is an extended and penetrat! 
case study of an adolescent, ss satin IY 
In a book as comprehensive as this one, certain errors inevita 7 
creep in. For example, it is stated that “Kretschmer also epe 
deviate type Which he calls athletic" (p, 292). Kretschmer's spe ib 
deviating types were instead designated “dysplastic.” The e 
type represented one of his three major categories of body build. she 
Page 289, McCloy is quoted, but the quotation is not contained pe 
reference which is Cited. In general, however, the book seems to he 
been carefully Prepared and to be relatively free of such faults. + dis 
In the main, Horrock’s book is highly objective and modern in 3 
9 put the study of adolescence on : 
Tmore is molar and functional in its es 
unselors, teachers, and others who work with ado ily 
» Contains much material that can be A 
Students who have read the book as a Je 
icati ave uniformly expressed favora 
efulness, completeness, and readability. jor 
€ opinion of the reviewer, is on the whole a de 
Will be widely used, and which will exert a very who 
lescent Psychology, 
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SYMONDS, P, M. The £0 and the sel c leton-CenturY* 
Crofts, 1951. Pp. ix-l-229. bx New York: Apple 


» from Kant to Gardner Mur phy, Snygg a? 
Combs, Frenkel-Brunswik, Wern Y r I a That the 
relationship of the ego and the er Wolff, and Carl Rogers. 
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vidual hi » : 
objects, Sep Os nt róle sometimes of agents and sometimes of 
sight lead the prd ion etween what is subjective and what is objective 
that would En pel pn into semantical and syntactical problems 
appeared eue a hes him that Symonds’ solution is not so simple as it 
e ac 
ego and Mee a rà the structure, functions, and development of the 
havior; ae ; the influence of self-feeling and self-evaluation on be- 
between the i and weakness; the róle of affects; the relations 
Sonalization; e epis de and self-ideal; ego breakdown and deper- 
ego and self in er of the ego in pathological states; the place of the 
Proper educati psychotherapy; and Symonds’ own suggestions about 
development wi as a means of arriving at satisfactory ego and self 
teresting readi which constitute the contents of the volume—make in- 
particularly i ing. Frequent references to concrete examples of behavior. 
the most ede e lend an air of hard-headed practicality to even 
Way toward o ved of the theoretical discussions and should go a long 
self mustbe convincing the reader that an individual's concept of him- 
The por sem with in any molar account of his behavior. 
takesiover ib of view may well be called neo-Freudian, in that Symonds 
essential sv. me Freudian ego and superego, but introduces the self as an 
frequent br ematie concept. The id is not mentioned, though there is 
warns agai erence to “basic needs and drives.” Although Symonds 
ainst the dangers of reification and states specifically that the 


ego an 

viaa E = are processes, he personalizes these ‘‘processes”’ so con- 

reader ain ris writing that only a relatively critical and discriminating 

that Sym avoid finishing the book under any impression other than 
onds has made out an excellent case for the belief that human 


be 

Pehavior j 
i : a 3 
s controlled by the interpersonal relationships of a commun- 


ity o Eb 
[pias within “the individual himself." 
Could huis ee in polemics, Symonds does so in a kindly spirit that 
Id hardly hurt anyone's feelings. Obviously fond of his manikins an 
d will and tolerance 


eir ho : 
or his m he imparts to the reader a kind of goo 
ow man that should be an asset in psychological counseling 


an 
d pousttenqu. 
As to oes bibliograp 
e contention that the book pi 


Saniz 
zed : 
tjm si fashion the results of exper! 
nical experience concerning the ego and the self," it appears that 


Perha 
aps 36 of the 211 titles refer to studies that might reasonably be 
in nature, of which 16 concern the level 


Consi 

of ten to be experimental in : 

bene and level of achievement. Approximately 20 of the ex- 
arry S al studies are referred to 1n the book proper. Nothing by 

tack Sullivan is included in the bibliography and his theory of 


ne d : 
evelopment of the self is not mentioned as such. 
ARTHUR JENNESS. 


seful to many readers. 
stematically and in or- 
mental findings and indications 


hy should prove U 
resents SY 


Williams College. 
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CULBERTSON, JAMES T. Consciousness and behavior. Dubuque, Iowa: , , 


throughput in the form of hypothetical nerve nets, which mo 
terns of neural interaction. Basic in accomplishing this are postula f 
of neural transmission and quantized time, standard in the field d 
mathematical biophysics. These Postulates, though overly simplifie , 
allow simple symbolic logic to be used in making statements describing 


For instance, he Presents nerve net. 
"Gestalt problem," the phi 
and the capacity for memory. Onearea in which he shows even greater 


ophysicists is that of the mind- 
body problem. Where such thinkers as Rashevsky refuse to admit à 


F. J. MCGUIGAN. 
Human Resources Research Office, Department of the Army. 
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Symposia of the i 7 ; - 
ero af fhe Society fr Eee oct nd Dk s 
Pp vi t482. $6.00. s z emic Press, 1951. 
for doe d contains 21 papers read at a Symposium of the Society 
B uy eap. Biology, which was held at Cambridge University 
Capabiliti "d he program was subdivided as follows: The Range and 
cime E the Sense Organs, 4 papers; “Central and Peripheral 
em p ehaviour Patterns,” 5 papers; “Instincts, Taxes, etc.," 
ov and "Learning," 4 papers. 
TA ls 22 contributors, representing five different nationalities, two 
of peius con and only one isa psychologist. Some of the papers are 
in Will aang quality. Erich von Holst, of the Max-Planck-Institute 
Saed mshaven reports a series of truly beautiful experiments de- 
BB = elucidate the sensory control of positional responses in fishes. 
ean deat and J. Z. Young describe an impressive experimental 
eaten dealing with neural mechanisms involved in cephalopod 
of aa K. S. Lashley s stimulating analysis of the current status 
cludes a neurological theories of learning serves chiefly, as he con- 
Sdent o show “what and where the memory trace is not." It is a con- 
rae y more convincing evaluation of current knowledge than is 
bon ve Konorski, who continues to think of conditioning as resulting 
T e formation of connections between different brain centers. 

Vö he papers vary a great deal in quality, but, taken as à whole, the 
bo me should be extremely useful to American psychologists. Labora- 
i MS workers may feel that some of the investigations carried 
y biologists are less thoroughly controlled and less cleanly designed 


than might be wished. Certainly some of the zoologists display a lamen- 
tualization of psychological 


t Cox Mpeg 

m lack of sophistication 1n the concep 7 i 

re and there is an occasional tendency toward philosophical 
ISputation. 

th Much more significant than any negative [ 
e fact that the study of behavior is being pressed forward upon so 


brosd a front in other countries. It is noteworthy, also, that this work is 
cing done, not by psychologists but by biologically trained investi- 
gators. In many respects they dents of behavior in a truer sense 
than are professional psychologists. i could read this 
collection of papers and escape the con genuinely com- 
eri approach to psychological pr fruitful and worth 
ile. 
FRANK A. BEACH. 


criticism, however, is 


oblems 1$ 


Yale University. 
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PSYCHOLOGICAL TESTS IN PSYCHO- 
PATHOLOGICAL PROGNOSIS 


| CHARLES WINDLE 
y University of Iowa 


Prognosis in psychopathology is essentially a prediction specifying a 
relationship between characteristics of a psychopathological condition i 
and the eventual outcome of the disorder. In the field of psychological S 
tests, the prognosis will relate certain aspects of test performance (such M 
as the number of Rorschach F+ responses or the Wechsler-Bellevue yy 
IQ) to the degree of improvement in mental health of the patients in S 


| question. 
oT Although prognostic information is of great practical as well as theo- 
retical value, investigative work in this field appears discouragingly 
| ' unorganized. It is hoped that a critical review of that aspect of the prob- N 


lem of most interest to psychologists, viz., the prognostic use of psycho- 
logical tests, may help investigators plan more fruitful research. Previ- 
ous reviews (10, 42, 44, 71,103, 113, 136, 164) of this topic have tended SS 
to be predominantly descriptive and of limited scope. There remains à NS 
need for a comprehensive account of the evidence with sufficiently criti- $ 


cal evaluation of it. M 
Since relatively little work in this field has involved cross validation, 
evaluation in this review will be based primarily upon comparisons 
among findings. The material has been organized on the basis " m 
particular psychological test employed. Although a classification m 

on either diagnostic category or type of therapy might have been E. 
desirable, such a classification seemed impossible in view of the i ata 
| available in the studies to be reviewed. Very frequently the paias 
employed in a single study covered a range of diagnostic mod * 
either implicitly as when “psychotics” were studied, = exp mee 

when two subcategories of schizophrenia were listed and then const ere 


j ic di i nosis appeared. Fur- 
| together because no diagnostic differences in a E Es 
thermore, the meaning of diagnostic labels is often ur ? 


1 The writer is greatly indebted to Dr. Joseph Zubin for his guidance and encourage- 


ment in the preparation of this paper 
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ifferent 
confusion exists in respect to type of therapy; results TE a wer 
therapeutic procedures have often been grouped together an 


s; ; 
fied in terms of the psychological tests used. But within each enn 
of psychological test, studies have been classified as far as pcs ed 
terms of varieties of mental disorder. Insofar as these diagnos eed 
gories are meaningful, it is possible for the reader to relate prog oust 
testresults to them. Asa source of reference and basis for em el 
master table (Table 1) has been compiled in which some of the mos 


A : : ne, and 
4, intervening conditions Which may influence the eventual outcome, 

T. (c) the final conditions predicted 

Within the first 

7 and severity of the di 


gi s pm 
capacities. Psychological test performance would be included in 


i ation 
category fall such factors as the nature, Eod 
isease, and the patient's age, sex, attitudes, 


s es- 
4, Category. To test the Prognostic efficacy of any one factor it is e 
A sary to hold the others constant, an ideal which usually can only be a 


: 3 ; f 
Among the more Important intervening conditions are the type © 
therapy employed, if any, and 
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Estimates of final outcome of mental diseases may differ Ses e 
ferent criteria of improvement are adopted. An individual rate : - 
proved on the basis of socioeconomic status may be Bep A 
improved on the basis of psychosomatic complaints. In —— i 
phasis is placed on the objectivity or reliability of the nn cs 
dices such as the hospitalized status of the patient or a oo ee 
Quotient are used. More frequently the emphasis on validity eat saps: 
the rejection of such mediated criteria, and clinical opinion erbe ba 
the accepted index. Clinical opinion, however, fails to lend itself mes 
curate description or reproduction, and thus is of dubious relia p 
among investigations. As yet the problem of optimal measures of las 
justment remains unsolved. It is necessary to bear in mind that un E 
measures of outcome are highly correlated, the meanings of prognoses 
different studies will differ. 


Rorscuacu INK Biot TEST 


The psychological test which has been used most often in the search 
for prognostic indices is the Rorschach. According to Hertz, “It is in ns 
prognostic power, perhaps, that the Rorschach has its greatest possi- 
bilities” (70, P- 677). If Rorschach signs such as the F+ score can give 
us information about cgo strength, emotional control, and other per- 
sonality factors Psychiatrically said to be important for recovery (9, 
69), the Rorschach test warrants the ] 
received. It is well to remember 
the Rorschach may not be solely 
personality variables, Some influence c 
of interpretation permitted, the frequ 


Psychoses. The leading claim for the prognostic efficacy of the 


cs is that voiced by Piotrowski E 
4, 125, 126, 127,128). Three : 
Y differences between outcom 


s : ne based on functioning at or below 
capacity (124), (5) the second based upon a distinction between ‘‘emo 


tional" and “intellectual regression” (126), and (c) the third based on a 
change in either the “variable” or “constant” personality traits (127). 
Evidence of subnormal functioning at the patient's optimal level of ca- 
pacity, intellectual regression, and change in the personality traits nor- 
mally expected to remain constant were held to be unfavorable for im- 


provement. This prognosis was thought to apply regardless of type of 
therapy (118). 


scriptions of the crucial personalit 


2. 
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Apparently Piotrowski tried to employ an objective method of re- 
vealing those personality characteristics related to outcome. He did 
this by stipulating retrospectively those quantitative Rorschach signs 
which showed predictive value. The logic and the substance of this ap- 
plication of experimental procedure are questionable. Aside from such 
methodological flaws as the omission of Yates's correction when using 
the chi-square test with small samples (123), there is an almost com- 
plete neglect of cross validation of empirical signs. All but one of this 
&roup of studies are ex post facto in nature, the relationship between pre- 
dictive test and outcome having been determined after both were 
known. When this is the case, the experiment must be repeated to de- 
termine whether statistically significant results may not be due to 
sampling error. This need for cross validation becomes clear in view of 
the considerable fluctuation among the empirical indices reported by 
Piotrowski in his several studies. 

The one attempt at a confirmatory experiment consisted of “blind” 
prognoses which were reported to be based upon information gained 
from earlier experiments (126). The Rorschach criteria employed to pre- 
dict improvement were: (A) a moderate deviation of personality from 
the norm of healthy adults, and (B) inhibition of responsiveness to the 
environment caused by the schizophrenic's fear that the disease process 
Will prevent him from maintaining his former adjustments" (126, p. 808). 
These criteria, however, do not appear to conform very closely to 
Piotrowski's previous generalizations nor do they conform to the previ- 
ous empirical signs (see Table 1). In view of this divergence, it 1s doubt- 
ful whether this study can be considered confirmatory. It is difficult to 
understand why Piotrowski failed to utilize the previously found em- 
Pirical indices or how the nebulous criteria he preferred could be ob- 
Jectively handled. : 

Piotrowski's latest study (128) appears to constitute still another re- 
vision of his position. Fifteen signs, most of them new in structure and/ 
Or content, were weighted to form a battery which was, again retro- 
Spectively, differential in respect to outcome. This new battery re- 
mains to be validated. " 

Numerous authors have expressed support for Piotrowski s de- 
Scriptions of the personality traits related to prognosis. Their studies, 
however, have either lacked evidence for their conclusions (11, 82, 117, 
168) or employed different, if not opposing, signs from those Piotrowski 
used (61, 111, 164). Only three of the studies supporting Piotrowski's 
views (including those done by Piotrowski) stated the statistical signifi- . 
cance of the findings, and two of these (111, 123) disregarded Yates's 
Correction for small entries in chi-square tests (see Table 1). 

. Incontrast, there are two studies in which the authors subordinated 
interpretation to results. Thus, Graham (57) found that chiaroscuro re- 
Sponses indicated favorable prognosis but preferred not to identify 
this index with any hypothesized personality variable, although 
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Piotrowski (126) felt chiaroscuro was implied in his signs wn — 
in his theory. McCall (102) departed even more radically rom aria 
tional findings and interpretations. Using rating scales of b ECNE A 
sonality and perceptual dimensions, he found that the few prog E 
indicators which did appear pertained to various aspects of t e co oe 
of Rorschach responses which receives relatively little emphasis in 
thodox methods of scoring and interpretation, 


135, 136, 143, 171). The most impressive of these studies (44. ad 
sist of thorough attempts to verify the prognostic efficacy of the Seo 
reported by Piotrowski and others. The fact that these rigorous we 
firmatory studies tend to be negative militates against the acceptan 


iie: m : : ad- 
of the rather unconvincing positive conclusions which have been 


Š " . of 
Neuroses. Of the five articles found reporting prognostic cg oo 
the Rorschach specifically for neurotics, two were no more than h 


etween “trait-syndromes judged fr 


Provement in Psychotherapy were reported to be slight, although statis- 


tically significant. None of the blind predictions of improvement was 
significant, 


category of neurotics, None of the 
literature Proved prognostic, This 


several of Roberts’ hypotheses Originated in Studies specifically dealing 
with psychotics, 


on of neuroses is a study of the treata- 
bility of Personality difficulties related to sexual Promiscuity (18). Ror- 
Schach signs relevant to treatability, 
by Dickson, were derived from criteri 
ship of each group being restricted to 


"intrapsychic conflict." These Criteria maintained their prognostic 
er sample 
Problem children. None of the six 


AU, 


p 


S 
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ments. The fifth (155) presents evidence for the alleged prognostic 
power of twelve Rorschach factors in such form that it cannot be evalu- 
ated, and the sixth (141) does not specify the Rorschach signs used. 

Alcholism. There have been two studies concerned with the prog- 
nostic use of the Rorschach for alcholics. These are in agreement that 

extraversion" is a favorable sign and "rigidity" unfavorable. The 
agreement between findings is clear, however, only on the level of in- 
terpretation. The article by Sillman (157) provided no evidence for the 
Prognostic claims and did not specify the experimental indices basic to 
the interpretations. It also appears that the findings were not derived 
wholly from the Rorschach record. The articles by Billig and Sullivan 
aa, 13), on the other hand, are replete with data. But there is some in- 
Consistency with respect to the prognostic indices between the two ar- 
ticles (12, p. 126; 13, p. 572), and statistical evaluation of either the in- 
dividual indices or the total battery is lacking. 

Apparently all that can be said is that we have a few hints as to 
What personality factors may be important for prognosis in alcoholism, 
the most likely being ‘‘extraversion” and "rigidity." In concurrence 
with these hints, Hoch (73) has reported that in 200 cases of alcoholic 
Psychosis extraverts were three times as frequent as introverts and had 
a prognosis three times as favorable. In this study no attempt seems to 
have been made to define and measure extraversion objectively. Other 
Suggestions of prognostic personality factors for alcoholics have been 
even less objective and either not subjected to confirmatory study (88, 
109, 115) or not confirmed when reinvestigated (52, 166). 

Somatic illness. The three studies of the prognostic use of the Ror- 
schach for somatic illness are based on the assumption that there is a 
close relationship between the patient’s mental attitude and the ensuing 
Progress of the physical disease. It may or may not be logical to assume 
that the same mental attitudes lead to improvement in different somat- 
lc conditions. In any case, the suggestions provided for each of the dif- 
ferent types of illness differ irreconcilably. Thus, Harris and Christian- 
sen (67)? found among cases showing delay in recovery from physical 
disease, operation, or accident that poor outcome in psychotherapy was 
directly related to responses based on the perception of color (color un- 
favorable), while Ellis and Brown (39) found declining tuberculosis pa- 
tients had less emotional contact with the environment (low sum C) 
than did recovering patients (color favorable). Levi (93, 94) claimed 
that the non-rehabilitated physically handicapped differed from the re- 
habilitated in showing a high percentage of anatomy responses; but 

arris and Christiansen (67) reported anatomy-sex responses favorable 
for psychotherapeutic recovery. 


* It was felt that the Harris and Christiansen study of psychotherapeutic outcome 
May be fairly compared with those of the course of physical disease since the modification 
of physical symptoms was among the criteria of improvement. 
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On the other hand, there is some consistency among the reports. 
High M scores were found favorable and rejection of the stimulus ma- 
terial unfavorable by both Harris and Christiansen (67) and Ellis and 
Brown (39). Here also confirmatory studies are desirable. : 

Mental deficiency. The one Rorschach study of the prognosis of 


Using employed mental defectives, Sloan (161) tested seven criteria 
(see Table 1) suggested by Beck as prognostic of good adjustment. 
Beck's criteria significantly differentiated the two outcome groups, but 
in the unhypothesized direction. Patients who were successful in stay- 
ing out on wage placement had a reliably greater number of disagree- 
ments with Beck's criteria than did those who were returned as failures. 
Sloan felt that "such an absurdly contradictory finding must be at- 
tributed to inadequacy of sufficient differentiation in the two groups 
and, therefore, should not be accepted at face value" (161, p. 306). It 
is difficult to understand why Sloan felt justified in discounting this 
finding While advocating as an important prognostic clue his qualitative 
index of color and shading shock based on the same inadequately dif- 


encouraging concordance 
ry. A considerable number d 
appear to be due to an uncriti- 
ny others may easily be due pri- 
ese variables are controlled, very few 


among studies for any diagnostic catego: 
the positive claims cited in the literature 
cal attitude concerning validity, Ma 
marily to chance. When both of th 
positive results remain. 


Pie ee 
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ance in drawing the face as “indicative of inability to form that inter- 
personal relationship between patient and therapist which is the neces- 
sary context of the therapeutic process." Before such an interpretation 
can be accepted, this study should be repeated and more data relating 
drawing performance to personality assembled. 


Minnesota MULTIPHASIC PERSONALITY INVENTORY 


Although the MMPI is somewhat less subject than is the Rorschach 
to the fluctuations brought about by an infinity of ready-made indices 
and interpretations, there is enough freedom to permit considerably 
more exploration than confirmation and more disagreement than agree- 
ment. This fact can be seen from the results summarized in Table 1. It 
is apparent that there is much conflict among the MMPI indices claimed 
to be prognostic of favorable outcome in different studies. 


Psychoses. High scores on the most frequently cited scale (Sc) have 
been held about equally often to be associated with improvement (20, 
60, 66) and with unimprovement (42, 64, 119, 120). Even more striking 
is the apparent reversal of attitude on the part of Harris regarding the 
Signs for unimprovement. Whereas initially he (64) felt that poor prog- 
Nosis was associated with a pattern of high scores in the psychotic scales, 
including psychasthenia, he and others (66) later reported that among 
chronically ill patients the unimproved averaged within the normal 
range before treatment on all the MMPI scales, in contrast to the im- 
Proved who had very high scores either on several of the scales or only 
on the depression scale. Unfortunately, the data in support of either of 
these conclusions are not available nor was the significance of either 
trend reported. Although data on the accuracy of blind prognostic sort- 
ing have been presented (66), the criteria on which it was based are un- 
clear, a situation parallel to Piotrowski’s blind sorting (126). 

In light of evidence from other studies (175, 183) on the importance 
of chronicity in prognosis and of additional information concerning the 
different types of patients employed in the studies by Harris and Feld- 
man, it was thought that much of the apparent disagreement among the 

MMPI reports might be attributed to radical differences among the pa- 
tients in chronicity. This interpretation seems plausible, since at least 
two of the three studies that reported high scores as generally favorable 
employed patients of long duration of illness, while at least two of the 

Our studies reporting high scores as generally unfavorable dealt with 
patients of short duration of illness and/or eliminated patients showing 
false normal scores. Thereremains, however, some question of the valid- 
y of this explanation of divergent findings. Unfortunately, many of 

e studies have failed to provide sufficient information in regard to 
oth the conditions of the experiment and statistical evaluation of the 


“Harris, R. E, Personal communication, 1951. 
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results. Further, some findings seem to be e paaa paa 
chronicity is considered. Carp (20) studied a group of m dee 
parently wide range of chronicity (see Table 1. One 2 ^ p E 
group to be differentiated in a manner similar to acute y i Ln em 
(high scores unfavorable), since most of the recovered cases E s ad id 
been acutely ill. Harris’ (66) sorting based on criteria deye scie 
other studies" (presumably studies dealing with acutely i pa nts if 
would not be expected to be so accurate with. chronically ill Dea in 
the hypothesized nd - prognostic criteria with differen 
chronicity applies (see Table 1). : . " 
It is highly questionable whether one is justified in concluding Pius 
it has been demonstrated that the scores of any of the regular n 
scales can prognosticate the outcome of therapy for rey pts 2 
Probably any such Ursa must take into account the r 
hronicity (among other variables). : 
à uen > Host thorough investigations of the prognostic epal Se 
MMPI are those of Feldman (41, 42) and Pearson (119, 120); es 
series of studies involved cross validation (see Table 1). Feldman ae 
Pirically developed a new MMPI scale to be used for prognosis indepe i 
ent of diagnosis. This scale has been applied to more subjects | oria 
customarily used in prognostic experiments and has proven. effective 
although some of the efficiency may be due to the combination of ls 
like diagnostic categories. Further work in prognosis should emp 


> : : re- 
this scale or, Just as desirable, previously gathered data should be 
analyzed with it. Pearson v 


should help to establish the relationship 
outcome. 

Neuroses. Two scales have be 
prognostic utility (42, 148). Only 
(42) seems effective, but this scale 

Somatic illness. A number of in 
reported that cases of delayed recov 
or accident are characterized by a 
cially on the neurotic scales. The 


à r ine 
en applied to neurotics to ee om 
the abbreviated Ps scale of Feld: 
lacks cross validation. 


(women) and the dependent type( 
Harris and Christiansen (67), 


thought to be paranoid and psyc 


c al 
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be subclinical psychotic or psychopathic trends in the delayed recovery 
group with poor prognosis. These findings at present lack cross valida- 
tion and may have been superseded in importance by Feldman's (42) 
use of the Ps scale with the same group of subjects (see above). 


: Summary. Prognostic studies of psychotics using the MMPI ex- 
hibit a large amount of disagreement among conclusions. Evidence in- 
dicates that some of this disagreement can be attributed to differences in 
the type of patients studied. Investigation directly on this question 
seems essential to establishing a consistent and comprehensive picture 
of prognosis. 

The prognostic MMPI studies of somatic illness seem essentially in 
agreement and promise considerably greater utility than do the Ror- 
Schach studies in this field. 


THEMATIC APPERCEPTION TEST 


So far as the reviewer has been able to discover, the TAT has not 
been employed to determine prognostic criteria of remission, even 
though there has been an attempt to demonstrate with case studies how 
the TAT could be of prognostic value (81). Hartman (68) determined 
biserial correlations between the psychiatric rating of good behavior 
Prognosis and 56 TAT categories for 35 delinquent boys. He found 
eight “significant” (p<.06) correlations. However, a third of these 
could be expected by chance, and correlations between ratings of prog- 
nosis from blind analysis of the TAT and either the experimental or 
Psychiatric rating were .15 or lower. 

Masserman and Balken (108) reported an "occasional significance" 
of TAT phantasies for prognosis. They felt that the type of change in 
phantasy with psychiatric interviews could show the abatement of con- 
flicts and the development of insight. Conversely, poor prognosis would 
result from untouched intense intrapsychic conflicts or unconscious re- 
Sistance as expressed in recurring phantasies about sick people who can- 
Not be cured. All in all, it does not appear that objective criteria have 
been found through which the TAT can be of prognostic use, even 
though indications that it may be useful are available. 


Mosaic TEST 


The Mosaic Test has also been asserted to be of prognostic utility, 
but again there are no studies that have demonstrated its value in this 
area. Diamond and Schmale (35) have described a technique that is an 
offshoot of the Mosaic Test to detect the “psychological color blind- 
Dess" of the schizophrenic. They felt this approach to the thinking dis- 
Order of schizophrenics would lead to more accurate prognostic stand- 
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ards than those afforded by sorting tests, but as yet this relationship re- 
mains undemonstrated. 


MEASURES OF AGGRESSION 


Recently two studies have reported prognostic value for measures of 
aggression. Extrapunitiveness and intropunitiveness measured in terms 
of acts of aggression or "accident" directed toward others or toward 
oneself were found to be significantly related to outcome for psychiatric 
patients and for schizophrenics alone (3). Extrapunitive behavior was 


TESTS or MENTAL ABILITY 


phases of personality, mainly because the accepted tests of intelligence 
are relatively standardized in scoring and interpretation. On the other 
hand, the extent to which differént tests measure common aspects of 
ability is unclear. There is also a large amount of disagreement in the 
E 'ngs reported. Often it is claimed that psychotics manifest- 
ing the greater intellectual power are more likely to improve (16, 21, 57, 
89, 92, 98, 105, 143, 144, 145 174, 175, 181), but just as frequently no 
relationship is found (45, 5y, 66. 121, 130, 143, 144, 165, 181, 183) or else 


ill. This inadequacy is not remedied by th 
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the prognostic value of intelligence tests may relate to diagnostic dif- 
ferences (106, 107, 174), to the use of different types of therapy (144, 
145, 181), and to different follow-up periods (145, 175, 183), these fac- 
tors are not sufficient to eliminate all of the existing inconsistencies. 
Probably the most hopeful attack on this problem has been the attempt 
to fractionate groups of patients into like-minded or like-structured sub- 
&roups, each of which is characterized by different prognostic indices. 
* rognostic studies carried out in the first Columbia Greystone Project 
indicated an association of poor test performance with favorable out- 
come (91, 182, 183). It was thought that the chronic status of these pa- 
tients might be a crucial factor in explaining the inverse prognostic re- 
lationship. Consequently, the prognostic implications of the Complex 

action Time Test for the chronically ill (long duration) Columbia 
Greystone patients were compared with those for acutely ill (short dura- 
tion) psychotics (175). The fact that chronic psychotics who per- 
formed poorly and acutely ill psychotics who performed well later im- 
Proved offers a possible basis for resolving the apparent contradictions 
in the literature. This concept would also help to explain the differing 
Prognoses for metrazol and insulin shock therapies (145, 181), since the 
More chronically ill are usually given metrazol. It may be that temporal 
duration of illness is not a very satisfactory measure of chronicity, since 
it is difficult to define or measure and since the disease process probably 
Progresses at different rates in different patients. This measure has 
yielded some degree of success, however, and is a lead worth following 
Up. It should be noted that the above study has not been cross vali- 
dated, so that the role of chronicity is not definitely established. 

Neuroses. Three studies (86, 104, 110) have agreed that high intelli- 
gence leads to a favorable outcome in neuroses, but despite this agree- 
Ment the evidence from these studies is not strong enough to justify the 
Conclusion that a relationship has been demonstrated. Klugman (86) 
Provided no statistical measure of significance and Malamud and Gott- 
lieb (104) reported their findings significant to a lower degree than is 
usually accepted. In addition, Dickson (36) reports the IQ to be of no 
Prognostic value for neurotics. 

Somatic illness. The two studies relating intelligence to outcome of 
Somatic illness differ concerning the prognostic value of the IQ. Harris 
and Christiansen (67) found no relationship, while Ruesch et al. (139) 
reported that high intelligence is significantly favorable. We lack 
Sufficient evidence to determine whether measures of intelligence can be 
used Prognostically in this connection. 


PATTERNS OF ABILITY 


The fact that interrelationships among particular abilities or traits 
May be correlated with tendencies toward adjustment is the rationale 
for the use of pattern analyses. This approach has been used extensively 
with the Rorschach technique, greatly increasing the number of appar- 
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ent differences between groups in exploratory studies. The use of pat- 
tern analysis with ability tests provides sorely needed information con- 
cerning the relationships of abilities without being dangerously subject 
to chance “findings” since relatively few combinations exist. 

The study of patterns of abilities, although not widely used, has 
focused largely on patients whose primary difficulty is the loss or lack 
of ability—the deteriorated and the mentally defective, Two studies 
(38, 62) of mental defectives have indicated that those whose ''per- 
formance" scores exceed or equal their "verbal" scores have better 
prognoses of social adaptability than do those whose verbal scores ex- 
ceed the performance Scores. The same prognostic relationship has been 
claimed for schizophrenics (8, 98). 


Other patterns of abilities investigated for prognostic value include 


MiscELLANEOUS TECHNIQUES 
There have been many o 


ent were favorable for psychotics. 


employed in this study than is typical in 
; the results require validation, 


A number of Teports (4, 6, 7, 8, 52, 
have related Outcome to clinical esti 
traits. By and larg 


54, 58, 73, 149, 159, 166, 172) 
mates of personality or behavioral 
€ Such approaches leave much to be desired in the 
It also appears that among com- 
8reements. Thus Gray (58) and 
as to whether patients showing maximal participa- 
i most or least likely to improve. 
at empirical findings may be less 
appear at first glance, After an attempt to confirm 
0 acy of a number of Personality traits they had found 
retrospectively important for chronic alcoholism (166), they concluded 
that "the outcome of treatment of chronic alcoholism has little appar- 
ent relation to Sociological or Personality traits” (52, p. 744). 

One of the most “experimental” investigations of this sort is the 
study of Peters (121) in which rating sheets filled out from interviewers 
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records permitted a frequency count of trait names. Twelve traits were 
found to be predictive of outcome. Peters interpreted these as showing 
that a “generally heightened activity level" and a state of "integrity 
and dominance of the cortical centers" were favorable to improvement. 
Whether or not this conclusion turns out to be valid, the approach is an 
admirable attempt to introduce some quantification into what is too 
often but a potpourri of impressions. 

A number of prognostic reports have arisen from studies of the re- 
sults of nondirective therapy. Snyder (162) with only five cases, found 
the one unsuccessful case expressed fewer feelings and also more nega- 
tive and ambivalent attitudes toward the counselor than did the four 
successful cases. Blau (15) developed a different attitudinal index, one 
based on statements referring to the self during the first interview. He 
found that the greater the number of positively-valenced and ambi- 
valently-valenced self statements, and the fewer the negatively- 
valenced self statements, the better the prediction for therapeutic suc- 
cess. 

There have also been some reports based upon psychoanalytic 
theory. Knight (88) stated that those alcoholic individuals well de- 
veloped in the “second anal state” offered the best material for therapy. 
Piers (122) claimed that only the “oral types" of schizophrenic re- 
sponded well to insulin treatment, "anal types" responding poorly. It 
was tentatively proposed that the decisive psychodynamic factor in in- 
sulin treatment was the guiltless fulfillment of an immense oral craving. 
Obviously, these reports should be considered merely suggestive, since 
they remain unsupported by evidence or operational definitions. 

Skottowe (160) has pointed out three types of schizophrenics that 
he felt called for differently arranged and proportioned forms of therapy. 
The dys-symbolic type is unable to formulate “conceptual thoughts” 
upon personal topics or to discriminate linguistically the gradations of 
his emotions, even though he is in a state of clear consciousness and can 
use words for perceptual thinking. This type of case, according to 
Skottowe, fails to recover with shock therapy. The dyskinetic—those 
with “disorders of motility"—recover well, while the simple paranoid 
type becomes accessible to further needed psychotherapy through the 
use of shock therapy. Thomas (167) provided data from 32 dys-symbolic 
Cases to support Skottowe's thesis; not one of these cases recovered. A 
better test of this hypothesis is needed, as well as an enumeration of ob- 
Jective criteria of classification of these three types. 

Perhaps the most thorough attempt at determining prognosis has 
been the work of Wittman with the Elgin scale. This scale contains 30 
Weighted factors thought to be prognostic for functional psychoses 


472 CHARLES WINDLE 


(176). These factors involved numerous psychological cus ec 
characteristics derived from studies previous to 1941. The he inh 
Schizophrenics were found to be bimodally distributed on this et 
those of manic-depressives skewed (179). In the schizophrenic g 


Wittman (177) has more recently found a significantly larger sed 
ber of cases of "constitutional" Schizophrenics (those who had been mal- 
adjusted as children) than "functional" showed a high positive (un- 
favorable Prognostically) score on the Elgin rating scale, high — 
in heboid regressive features, poor institutional development, and ae 
of improvement with shock therapy. She thinks that longitudinal stud- 


is, and accepts Langfeldt's (92) distinc- 
tion between process schizophrenia an 


Chosis. Data have been reported b le 
the usefulness of this scale (142). In his study the weights for the sca 


items were derived empirically, rather than arbitrarily assigned, and 
similar results were obtained. 


There have been quite a few indi 
cal indices for prognosis. Such facto 


pyknic Physique. This led to the cor- 
relative hypothesis that in the functi 


Discussion 


In order for the investigation of Prognostic indices to become r cason” 
ably effective, studies in this field will have to meet at least four criteria: 
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1. The conditions of the experiment must be specified. This means 
that the patient population must be described in all pertinent details, 
the conditions of therapy must be stipulated, and objective criteria of 
outcome must be presented. Many of the studies in the literature have 
failed to specify these crucial characteristics. 

_ 2. The experiment must deal with relatively homogeneous popula- 
tions and conditions. Numerous studies (106, 107, 144, 145, 174, 175, 
181, 183) have demonstrated that the prognostic indices applying for 
groups differing in diagnosis, chronicity, or therapy may differ. The 
investigation of broad categories such as "psychiatric patients" may 
be said to be just as meaningful as studies of very delimited groups. 
But since the differential prognoses of manic-depressives and schizo- 
Phrenics, for example, are already known, it would appear more useful 
to discover the prognostic indices for each subgroup. If investigations 
Were carried out under homogeneous conditions we could eventually 
build up the composite picture, an accomplishment much less likely to 
result from studies in which these variables are uncontrolled. 

3. Findings should be reported in terms amenable to statistical 
evaluation. Even though most investigators have presented evidence 
in quantitative form, all too frequently they have not made tests of 
Statistical significance. Such information in terms of probabilities is 
necessary to establish the confidence that can be put in the findings. 
Furthermore, tests of significance have often been misinterpreted. 
Cochran and Cox (26) clearly state the misconceptions which can arise 
from a misapplication of the laws of probability: 


In order that the F- and t-tests be valid, the tests to be made in am experi- 
ment should be chosen before the results have been inspected. The reason for 
this is not hard to see. If tests are selected after inspection of the data, there 
1$ a natural tendency to select comparisons that appear to give large differ- 
ences. Now large apparent differences may arise either because there are large 
real effects, or because of a fortuitous combination of the experimental errors. 

onsequently, in so far as differences are selected just because they seem to be 
arge, it is likely that an undue proportion of the cases selected will be those 
Where the errors have combined to make the differences large. The extreme 
Case most commonly cited is that of the experimenter who always tests, by an 
ordinary t-test, the difference between the highest and lowest treatment means. 
f the number of treatments is large, this difference will be substantial even 
When the treatments produce no real differences in effect. It may be shown 
that with 3 treatments the observed value of £ will exceed the 5% level in the 
table about 13% of the time. With 6 treatments the figure is 40%, with 10 
treatments 60%, and with 20 treatments 90%. When the experimenter thinks 
that he is making a t-test at the 5% level, he is actually testing at the 13% level, 
9r the 40% level, and so on (26, pp. 67-68). 


. 4. Findings must be subjected to cross validation. Another indica- 
tion of the lack of statistical sophistication in this field is the large pro- 
Portion of exploratory findings in relation to the small proportion of 
confirmatory findings reported in the prognostic literature. Obviously, 
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exploratory or previously unhypothesized findings must be verified be- 
fore they can be regarded with confidence, 


When these criteria have been met, it will be possible to determine 
with a much greater degree of accuracy whether psychological tests 
can have prognostic value and what range of applicability any particu- 
lar indices may have. Since the majority of prognostic studies have been 
conducted and interpreted in broad diagnostic, therapeutic, and out- 
come terms, it has been necessary to evaluate them on this basis. It 
seems very likely, however, that the broad categories employed in this 
review will not prove feasible in future prognostic work. , 

To obtain the Prognostically homogenous conditions that seem basic 
to any future research, there may be a need (possibly common to all 
fields of psychology) for an over-all coordinating and evaluating or- 
ganization. Cattell (24) has pointed out the need for a quorum vote of 
policy regarding the factors of mental organization. Others (50, 76) 
have proposed a general psychological research exchange. Similarly, 
in the field of prognosis a coordinating committee could be of service 


in organizing more meaningful experiments and encouraging reporting 
of results in quantitative form. 


Thorough discussions of the logical problems involved in prediction 


ilable 
research procedures are availab 


( ; 141, 142). It would be highly desirable 
if research Workers were more familiar with works of this sort and were 
guided to a greater extent by the organization they provide. 


SUMMARY 


There is no dearth of Prognostic studies attempting to relate psy- 
chological test perf 


omary. When investigators in this 
ental and evaluative proce- 
: , if any, prognostic power psycho 
logical tests may have, 
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SOME OBSERVATIONS ON Q TECHNIQUE 


WILLIAM STEPHENSON 
University of Chicago 


With the exception of the present author, all who have given some 
consideration to R and Q! techniques have decided that, after all, they 
are not different in any important respect. Thomson (32) seems un- 
decided, but Burt (3), Cattell (4), Loevinger (19), Babington-Smith 
(15) and others argue that the same data can be examined both ways, 
by R or Q, with the sameresults. If there are more persons than tests, 
then less are correlated (R), but if there are more tests than persons, 
then persons are correlated instead (Q). All that distinguishes the two at 
bottom, therefore, seems to be a matter of convenience. Our own view, 
first given in 1935 (25), is that such arguments are purely superficial, 
and in no way represent what is at issue. A little logical analysis indi- 
cated at once, so it seemed to us, that wholly distinct principles were 
involved in R and Q respectively, leading to quite different systems (27) 
as we first named them, that is to different methodologies as they are now 
called. Burt and the present writer, in particular, agreed to differ about 
these issues (3). 

However, the position is now much clearer than it was in 1935, 
thanks to advances in modern logical analysis and to the influence of 

isher's (9) methodology. It is now certain that not only are R and Q 
as distinctive as we said they were, but also that the former is based 
Upon many fallacies which are obviated in Q. It is the purpose of the 
Present paper to outline some of these matters. 

What is at issue is roughly as follows. When Spearman introduced 
factor analysis it appeared to offer unusual promise. But serious mis- 
takes were made at its birth. It was linked to interdependency analysis 
(15) and, consequently, to statistical speculations about ‘‘factors of the 
Seth Re po factors,” "primaries," and the like. Sight was lost al- 
ikte os of quite a different possibility, that factor analysis might serve, 

ad, merely as an adjunct to dependency analysis, in which the con- 


cern is with psychologi i i istical i 
gical experiments and not with sta E 
Geena d statistical inter 


jute oc qe 'e defined Q, originally, merely as an experimental ad- 
method. : ). Similarly, because of wrong conceptions about scientific 
the mn EA protopostulatory to R that psychological theories are 
€ thing, methodologically, as general propositions, which are 

TG 
bigtime ee (4) has added other letters of the alphabet to these two, but his various 
son (27) — methodologically, from the four systems originally defined by Stephen- 
; and, as the present paper will indicate, the additional letters have reference to 


Variate-desi 
tale-designs and not to methodologies of the order we are to discuss. 
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all attempts to explore Psychological theories in their own right, with re- 


Propositions derived from the 
this latter logic of scientific method 


therefore, we have the double task of adjusting many far-reaching mis- 
takes of the early factorists, and of giving a foretaste of the wide appli- 
cations of factor analysis as an adjunct to experimental method. 


EARLY F ORMULATIONS 


The applications of factor analysis that are best known, of course, 
are those with which Spearman began his work, now called R technique, 


1935 (27) asa system or methodology, 
Clearly others, including Beebe-Cent 


to these systematic Possibilities, but the grasp of this matter in its wid- 
est methodological respects was overlooked Prior to our early papers 
(25, 26), and has been missed up to now by many who have sought to 
expound Q technique, including Burt (3), Cattell (4), Babington-Smith 

We defined R and Qas two independent Systems, the one concerned 
with individual differences by postulation, and the other not. Burt (3) 
offered a proof that the two were related, but his reciprocity principle 
merely dealt with any one matrix, doubly centered, and with covariance 


analysis, and therefore touched upon neither R nor Q, much less any 
conceivable relation between them (32) 


; (b) variates refer to operations 
im, in one interactional setting; (c) the 
as reference to intra-individual differences of 
S May interact; (e) Scores are approximately 


transitory Postulate (16) h 
“significance”: @) variate 
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normal and standardized, as in product-moment correlational theory 
generally; (f) all the important information for each array is contained 
in its variation (no information is contained in the variate means); 
(g) the operations of, or about, a person are all subject to the principle 
of randomization (9); and (A) the concern is with dependency analysis. 

3 he quantitative principles for R concern persons as populations, at- 
tributes as variates, and the transitory postulate is made to work in 
terms of individual differences; the variates (tests, etc.) in R do not 
interact—operations are all subject to the “rule of the single variable"; 
nor do persons interact; and the concern is with interdependency, and 
not with dependency forms of analysis. The qualitative principles are 
also very different for R and Q techniques. Those for R technique have 
been based upon an essentially inductive methodology, and upon the 
Study of psychological theories for their “general implications.” In 
Q methodology, on the contrary, the concern is with a postulatory- 
dependency methodology, and with psychological theories as growing- 
Points for singular testable propositions. We believe that the former 
methodology has had seriously restrictive effects upon psychology, 
Whereas the latter is in keeping with the modern logic of scientific 
method, and offers almost unlimited scope for an experimental approach 
to psychology. 

e must introduce, therefore, a number of basic formulations which 
have hitherto had little attention in journals. They are simple enough 
matters, however, such as (a) employing an alternative to the classical, 
large-sample doctrine of sampling a parent population, namely one 
Which draws upon small-sample doctrines and Fisher's methodology 
(9), (b) replacing interdependency analysis by a postulatory-dependency 
Methodology, and (c) drawing no arbitrary distinctions between what 
is “objective” and what is “subjective” in psychological science. 


Q AND R As METHODOLOGIES 


Q technique is not another method of factor analysis in the sense 
that the centroid, bifactor, and principal axes methods are distinguish- 
able, These and other methods or techniques, including variance de- 
Sign and analysis, subserve both Q and R methodologies. Thus it has 

cen a source of some confusion to think of either R or Q as a mere 
method or technique in any narrow sense. Each is a complex metho- 
ology, involving its own principles, and within which any of the cur- 
rent methods or techniques of statistical analysis, including factor, vari- 
ance, Probability analysis, and the like, may be applied. But, up to now 
actor analysis has been regarded widely as a matter of interdependency 
analysis (3, 15); almost everyone believes that the concern is with the 
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discovery of factors as unitaries (32) or primaries (33). An oe 
methodology is at issue in which factors have first to be found, and after 
wards interperted (33). Our own standpoint in Q methodology is very 
different from this: we postulate hypotheses, explanations, and eye 
pretations at the outset in relation to a Psychological theory; a set i» 
propositions is then asserted which is put to an empirical test. To t h 
latter end (a) structured Q samples are composed, where possible, whic i 
entail the independencies of the theory at issue, or, if unstructured 


possibility of lawfulness and underlying tendencies. The effects are 
methods that may be appropri- 
Fisher) and centroid factor pro- 
cedures (Thurstone) being the most immediately useful. Thus, Q 


concrete, singular, propositional 
sets. 


Following Kendall's example (15) it may 


offer a kind of genealogical tree for the situat 
methodologies: 


be of some assistance to 
ion vis-a-vis R and Q as 


Multivariate analysis 


| 


dependency analysis interdependency analysis 


Q methodology R methodology 


| | component analysis 
Fisher's factor (Kendall) 
methodology analysis 
| factor analysis 
EM 


Q variate designs 


R variate designs 
(Cattell's P,T,O, etc.) 


Methods or techniques 
(variance analysis, centroid, 


Methods or techniques 
bifactor, Spearman) 


(principal axes, centroid, 
bifactor, Spearman) 
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dependent and dependent variables. The variate designs can be legion, 
far exceeding any number of letters of the alphabet; the various so- 
called systems of Cattell (4) have the status of such variate designs. The 
joining of Fisher's methodology to factor analysis is indicated for Q 
methodology. What is involved in dependency analysis has always been 
regarded as the essence of experimental method, namely, that indepen- 
dent variables or independencies should be specified, and, as a result of 
operations in relation to them, dependent effects should be obtained. 
Usually only one dependent effect is studied at a time, but in Fisher's 
methodology many may be so studied contemporaneously. We seek to 
achieve such a methodology, then, for Q. The greatest single aid to this 


end is in the use of structured Q samples, a matter to which we shall now 
attend. 


On STRUCTURED SAMPLES 


. Large sampling conditions are at issue in R and small sampling con- 
ditions in Q. First a distinction is drawn between populations and 
Statistical universes (20). A sample of 200 children in R is a population 
sample, but the scores of these children on a test constitute a statistical 
distribution. For any one person-population there can be innumerable 
Statistical universes. When large sampling conditions are strictly ad- 
hered to, area, stratified, biased, controlled and similar devices are em- 
ployed in order to reach representative sampling or to allow for depar- 
tures from it. Our particular innovation has reference to population 
samples: we propose that these samples can be structured with respect 
to specifiable independencies, for balanced block or other Fisherien de- 
Signs (9). The general formulation is as follows: 

If there can be defined certain independencies A, B, C, with "levels" a, b, 
- . respectively, then, without replication, but with a balanced block design, 
there are a X bxc combinations, one "level" at a time for each independency. 

f these are replicated m times, there will be mXabc such combinations. We 

TABLE 1 
FACTORIAL DESIGN FOR A SAMPLE OF PERSONS 


C. 


Degrees 
Tudependencies Levels No. of 
freedom 
W. Age (a) 15-20 years (b) 20-30 years 2 i 
X. Socioeconomic () A (d) B (e) CDE 3 
status 
Y. Educational (f) University (g) High School | 2 1 
" status 
Z. Habitat (h) Rural G) City 2 1 
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aesthetics, and for personality theory in general. Thus, in order to 
represent Rorschach's theory for his projective technique, the design in 
Table 3 is appropriate. The design leads to 3X3 X2=18 combinations 
without replication, and may be covered by Rorschach indicators of 
the kind (afh)=FC>CF+C, or by statements of the inferential kind 
that have reference to such indicators, e.g., "sublimating" (bfg). We 
can also represent in this way conclusions that have been drawn from 
previous studies with respect to presumed independencies. 


THE PosrULATORY-DEPENDENCY METHODOLOGY 


The structured samples arrived at in the above manner are not test- 
able propositions in terms of which we seek to prove or disprove a theory 
or hypothesis by validating the postulated independencies for their 
"general implications." That is, there is no question of Proving that the 
Statements in Q, any more than the persons in R, are as they are as- 
serted to be ‘‘on the average," or “in general," or as "indicated from the 
study of individual differences,” The Q samples are used, instead, for 
singular tests of Propositions that the theory Suggests, or that are de- 
duced from it. 

The methodology is not restricted to broad theories, but it is easiest 
to discuss it in terms of theories such as Spearman Propounded about 
noegenesis (24), Jung about personality, 
or Rogers about the self. These would 
scientific per se or in esse from the R me 


thodology standpoint; or, if a 
so-called scientific approach w 


g R technique lines, 


as growing-points for si 


Pposed) Jung’s theory 
stulation at its roots— 
deed seems inescapable 


í ame po 
n some degree, This in 


P here necessarily involved 
of the following kind. San 36 with “ingular propositions: 
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: t This particular person X is either introvert or extrovert habitually, or 
either, " 


This we can at once test along Q lines, in terms of the theory of intro- 
Version-extroverison, without reference to any person other than X, and 
without the use of any norms or standard scales, and without opera- 
tional reference to any individual differences. We merely invite X to 
offer a self-description of himself, as he conceives himself to be habitu- 
ally, in terms of a Q sort, for a structured sample based on Table 2. Ina 
Particular case, for example, we had available a sample of 160 state- 
ments, i.e., for 10 replications of the design of Table 2. Our landlady was 


invi En soit Sane : ; MESE 
Avited to give a self-description,? for the following frequency distribu- 
tion of scores: 


Most characteristic Least characteristic of 
of me habitually me habitually 
eens 8 7 6 8 4 3 2 41 0 
Tequenicy 8 12 20 24 32 24 20 12 8 
n=160 


The scores provided in this way in the respective "cells" of the 
design are shown in Table 4. 

The analysis in terms of “expectancies” proceeds as shown in Table 5. 

he F test shows that only the first of these sums-of-squares is signifi- 

Cant. The data then clearly indicate that it is (b), i.e., the introversion 

evel, which has been given the significantly large score. That is, our 

andlady operates in such a way as to suggest that, in terms of Jung’s 


theory, she is introvertive. None of the other effects is significant in her 
Case, 


dis This consists of arraying the statements of the sample in an order from those most 
T Tacteristic of her, in her own view, to those least characteristic. The statements are 
YPed on cards, one statement to a card, and the subject first reads them through in or- 
"d to grasp their import. They are then shuffled, and she proceeds to the ''Q sort," as 
"€ call it: usually the cards are first divided roughly into three piles, one for those that 
characterize her positively, and one for those that could scarcely do so under any ‘cons 
ae (she believes), with the doubtful or neutral ones in between. The three piles are 
ren further teased apart, working from the two extremes, until she has provided the 
d Wired forced frequency distribution. Thus 8 of the cards, which she decides are most 
à aracteristic of all gain 8 marks, the next 11 most characteristic, T marks ...and soon. 
c ease of application we rarely employ as many items as 160 for a single Q sort. In 
Present case the 160 was divided into two samples of 80 each, the Q sorting being 
A Peated for each in turn and the results combined. Sometimes a final re-sort is under- 
nan Such a case, in which the two sets of cards, previously arrayed by the subject 
` heir descriptive order, are now placed in parallel before her, so that she can undertake 
uch minor adjustments in position as she may deem necessary when all 160 so confront 
er. The “forced frequency” distribution has many practical advantages and is by no 
plāns as arbitrary as it may appear to be at first sight. We use only quasi-normal distri- 
OR platykurtic in shape, for certain theoretical reasons, and we find it best to have 

€ range of scores from 0 to 12, rather than 0 to 8 as in the present example. 
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Factors, therefore, was merely a mathematical model for the psychologi- 
cal theory of noesis: g represented noesis, and all degrees of s, anoesis. 
This was examined for its "general implications," and the consequence 
has been the complete disregard of the noetic theory in particular, Y 
of all psychological theory about the abilities in general. Instead o 
theories about intelligence, purely logical metatheories have been Bros 
mulgated, such as Burt's Four-Factor Theory (3), or — 
Multiple-Factor Theory (33), or Thomson's Sampling Theory (32). We 
now know that the theory of noesis should have been regarded merely 
as a guide for dependent forms of experimenting, in which the theory is 
at issue for its singular Propositions, much as we have suggested for 
Jung's theory above. But the early factorists were fascinated by the 
logic of interdependency analysis, with the result that psychological 
theory has become conspicuously absent from R methodology. Psycho- 
logical attributes are still being studied for their interdependencies and 
“general implications,” and the search still goes on for unitary and pre 
mary factors. It is significant to observe that psychological theories 
cannot be represented readily in structured R samples, whereas their 
Scope in Q samples seems unlimited. Such is the measure of the differ- 


ence between R and Q, which our critics have long believed to be merely 
two sides of the same coin. 


constitute a variate-design, and one of 
technique consists of designing suitable variates which will serve to put 
Propositions in a testable form. A design for P.2 has already been re- 
ported (31): it was shown that members of a class who regarded them- 


selves as extroverts had couplet factors with the experimenter, who re- 
garded himself also as extrovert, where 


maintained that they were introverts di 
design for the before-during-after trea 


the arts of experimenting in Q 


These variates represent the dependencies, as do factors, which sub- 


Obviously it is Possible to correlate such 


E 
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Meanwhile we may suppose that the typical Q study now recognizes 
(a) postulated independencies of a theory, whether made explicit in 
structured samples, or left implicit in unstructured ones, (b) theorems, 
hypotheses, or propositional sets having reference to the consequences 
of the theory, (c) variate designs which serve to put these sets to em- 
Pirical test, (d) the variates themselves, and the factors which they sub- 
sume, representing dependent effects. Under certain conditions, (e) it is 
expected that the factors will point to underlying tendencies, and to law- 
fulness of a kind not asserted at the outset in the original theory. Fac- 
tors can be interpreted, usually, in terms of the postulated theory. But 
such interpretations are not the essential objective of Q studies, which 
should lead to more abstract explanations which are not incompatible 
with these lower level ones, but which point to lawfulness and to the pos- 
sibilities of general principles not perhaps previously anticipated. Thus, 
in studies of the self-notions of a person X we may reach factors a, B, 
Y... These will be particular to X, no other person in the world having 
them if they are based on a Q sample of his own idiosyncratic self- 
reflections, But o, B, y..- may be in dynamic relationship, such as 
may suggest that if any one factor is altered (by therapy or the like) the 
others will change pari passu. It is at this more abstract level that im- 
portant general principles are to be expected in Q studies in general, 
as in all scientific work. 

However, we do not in fact need to structure all Q samples explicitly. 
When statements are taken which have reference, say, to psychoana- 
lytic theory, the independencies are implied in the statements. The 
Statements that we may take randomly from Jung’s work on personality 
imply his theory, whether they are composed into a structured sample 
9r not. In general, therefore, we may pursue a dependency form of fac- 
tor analysis for unstructured samples, in so far as we may assert that 
any factors may be given an explanation in terms of the implied theory. 
In point of fact many propositions can be asserted beforehand for un- 
ie samples, just as if we had, in fact, a structured sample avail- 
able. 

Two forms of dependency analysis are employed in Q studies, that of 
Variance design already introduced, and dependency factor analysis. 
Only brief reference can be made to the latter in this paper. It will be 
apparent to the statistician, however, that the same results can be 
Teached, for a given matrix of data, by the variance analysis of balanced 
block Q arrays, and by their factor analysis. Effects X, Y, Z in variance 

€sign are orthogonal, and significant interactions are merely additional 
to these, but not postulated at the outset. Precisely the same effects 
een be postulated as orthogonal factors, and any not postulated can be 
discovered” as an additional factor or factors. The permissiveness of 
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te 
the centroid method then permits us to factor our data, and to phen 
until the same solution is reached as can be provided by the varia 


to permit us to classify variates which are alike with respect to T 
fiable effects, within stated fiducial limits. We employ factor analy 


We would like to add that the procedures we are describing apply i 
so-called subjective appraisals made by any subject X, or to objectiv 


of the use of Q technique in the study of performance (30) as isis 
regarded. The studies apply, no less, to any "single case”: logically they 
are all best so begun, Generalizations concern abstract, higher order 
levels of interpretation, and are not matters having reference to large 
numbers of cases” as such. Many of our most important Q studies in- 


volve only a single experimental subject, who may, in principle, be 
anyone. 


CoxcLusron 

The new methods we are discussing are essentially simple and 
straightforward in Practice. It is rare] 
deal with more than three or four factors a 
der to analyze data, and no analysis need talk 
few days to complete. Nor need any varianc 
Sive: indeed it is rarely essential to 
since factor analysis provides the sa: 

The methodology has very wide applicati 
the outset (25). Self-psychology can now h 
represented (11, 22), Many interesting st 
have already been undertaken (Hartley ( 
(21), Fiedler (7, 8)), and also in soci 
6). With regard to social Psychology we study 
retical issues, and not as “things” 


or-that attributes (17). The Projective techniques can now have their 
theoretical formulations Tepresented as indepe 
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The methodology clearly favors a frank acceptance of theories in 
"ees Nowhere in it is there any measurement-at-any-price, for 
Pp nome wiat The proposal to regard factor analysis as a matter 
ede e domain of dependency analysis is important; in this way fac- 
ride ysis becomes little more than a complicated kind of ¢ test, and 
PUN i is there any search for, or belief in, primary factors, unitaries, 
sud ^i "i The methods we describe clearly open to our operational re- 
Hone "" h that has hitherto been called "subjective": the only distinc- 
opa x can accept between what is subjective and what objective 
Pinar ei whether reliable operations are possible or not (Zilsel, 35). 
E or , the pertinency of modern logic and analytical philosophy is ap- 
iius P our formulations. The distinction between propositions ex- 
aen E their general implications, and theories investigated with 
Piel o singular propositions is a case in point, but the quantitative 
súp ik upon which Q technique is based are such as logical analysis 
ae ja rts. It is because these matters were neglected that R and Q were 

ng needlessly confounded. 
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THE THREE BASIC FACTOR-ANALYTIC RESEARCH 
DESIGNS—THEIR INTERRELATIONS 
AND DERIVATIVES 


RAYMOND B. CATTELL 
University of Illinois 


Factor analysis began with the correlation of tests measured on 
Populations of persons, but other arrangements have since been 
stumbled upon, or deliberately thought out for special purposes, from 
time to time. In 1946 the present writer formulated the covariation 
chart (9) which integrated in a single conception the accumulation of 
existing usages and revealed certain new, logically-possible designs of 
factor analysis. 

The purpose of this review of current practice is to call attention to 
some possible misconceptions and show new directions of practical use- 
fulness, The first effect of the examination of logical possibilities in the 
Covariation chart was to provoke a realization that up to the time of 
that analysis only a small corner of the universe of effective factor- 
analytic designs had become actively inhabited by researchers. The 
V thus proffered powerful new covariation tools, especially in re- 
ation to the multivariate problems of clinical psychology, sociology, 
and physiology, which, except for a few recent examples in P and Q 
techniques, still need illustration. It is proposed here to develop those 
theorems into more explicit practical corollaries for experimental work 
and to investigate the true interrelations and precise limitations of the 
Various techniques. For in some recent approaches, e.g., the use of Q 
technique by Stephenson (31), it would seem that there is some loss of 
Perspective on methodological relationships. 


Basic REFERENTS IN COVARIATION INVESTIGATIONS 


All scientific method deals with observations of covariation, but 
factor analysis covers that half of the methodological realm which has 
to do with simultaneous variation in many variables, not the univariate 
Variation of so-called ''controlled" classical experiment (16). In either 
region a single act of measurement has five essential referents or signa- 
tures, as follows: 


( 1. A defined set of circumstances, time, place, etc., in which the attribute 

reaction, trait, operation) is observed. In psychology this is the “stimulus 

Situation.” — ' 

as 2. The attribute itself, which is defined by an operation of observing or meas- 
"ing certain things. In psychology this is the "response." 


* An object, usually in psychology an organism, to which the attribute is 
referred, T 
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4. If the observation is to be quantified there is reference also to a scale or 
unit by which the measurement is to be rendered numerical. 

5. An observer, or, in behavioral data, a set of observers capable of mutually 
confirmatory evidence. 


Although these are exhaustive of the essential signatures for an act 
of measurement, each of the five is susceptible to some subdivision into 


fine all of these, but merely give sufficient direction to fix and reproduce 
relevant circumstances or conditions. It is unfortunate for clarity that 
the term “test” is often regarded as defining both stimulus situation 


tional referent, in which the test material is only a part. For example, 
an intelligence test still needs definition of the stimulus conditions in 


namely: circumstances, Persons, and attrib 


(or “occasion”’) referent is restri 


from occasion to Occasion. This reduction to thre £ i eni 
ent for initial presentation of th in i 
five later. 


metrically as axes) we get the co- 
» Within which all possibilities of cor- 
contained (except for the 


hese axes are not continuous or ordered 
' Populations of individual reference 


points (tests, Persons, occasions) having any order in which the sampling 


happens to present them. 

Any pair of parallel lines drawn within the parallelepiped of the 
covariation chart wil] Tepresent a possible correlation, for it will indicate 
measurements of one character, made in two different forms upon a 
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(ATTRIBUTES) j 


Fic. 1. THE CovARIATION CHART 


Ld belonging to a single class. Thus in addition to the correlation of 
ig Js and j; for a series of people, as just illustrated for the classical R 
echnique, we can draw a channel to the left (Fig. 1) which represents a 


oo of js and jy upon a series of occasions ko * * * Rm for one per- 
os 

Or again, we can take two occasions, as shown at ks and k4 and cor- 
relate the series of people 7o - > * i» on a test jo, as labelled T technique. 
This, incidentally, is a reliability coefficient, and a whole matrix of such 
Pairs of occasions could be factorized to find "factors in occasions (cir- 
cumstances)” producing similar behavior on a test. Channels drawn in 
any one plane amount to correlatable series in which the same thing is 
held constant. For the present we propose to refer only to rectangular 
Series drawn parallel to an edge, omitting the special problems of "'stag- 


gered” (lead and lag) correlations, etc. 
Tur UTILITIES OF THE Basic DESIGNS 


It may help to fix the above six designs in mind, for the purpose of 
further abstract reasoning about them, if we expand briefly on the 
Special scientific utilities of each. 
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l. R technique, factoring attributes on populations of persons, is the ee 
bread of the psychometrist and needs no description. Its factors are commo. 


pattern, differing from sample to sample Principally in slight changes of ob- 
iquity of the factors 35). 

M ues c! attributes within one person, is, by contrast, the 
agent for discovering unique traits and particularly for that unravelling of con- 
nections of dynamic traits and symptoms for which the clinician has hitherto 
had nothing more Positive than free association (19, 20). It is an ideal Itin 
for determining, along with other dynamic Structures, the structure of the sel 
sentiment, as shown in two recent studies (19, 22). In two other studies it has 
showna potency unequalled by any other method but fully controlled physio- 
logical experiment for revealing the connections of interest in psychosomatics 
(20, 38). Its value in sociology, economics, and social psychology has been 
shown in two studies factorizing longitudinal series for single communities or 
nations, thus introducing à more positive and precise calculus in relation to his- 
torical influences and trends a7, 18). By this method both the factor structure 
and the quantification of the factors are unique to the individual social or ani- 
mal organism, the scaling thus having to be ipsative (8), whereas in R technique 


the scaling is normative and the uniqueness of the individual is only a unique- 


igher in factors of intra-individual variance than in inter-individual variance 
(13, 19, 20, 38). 
3. Q technique has its chi 


ef use as a classificator 
Populations in a nonhomog 


neous population (like Lazarsfeld's “latent struc- 


ing types depends upon the meaning one as. 


Signs to the term "type."! In social 
Psychology it has value in Picking out role: 


S, i.e., common Patterns of social re- 
1T have suggested elsewhere (8) that “type” is being used for four distinguishable 


concepts: (a) continuous types, e.g., a tall and a short type of man, where a whole factor 
pattern varies in leye] of elements continuously fro; 


ous types, e.g., man and pigmy, whe 
types but the measurements are bimodal or di 
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sponse showed by many persons; but this can be dealt with also by S technique 
described below. Strictly, Q technique is a factor analytic design and as such 
should proceed beyond the mere examination of a matrix for "type" clusters 
to the further derivation of abstract factors. If it does this it may have the ad- 
ditional utility of providing a new, independent avenue to discovering the uni- 
versal factors of R technique, and an avenue which may be more convenient 
than R technique in some special circumstances. This transposability of R and 
Q technique results is denied by Stephenson, though Sir Cyril Burt claims to 
have demonstrated it (6) and some statisticians agree with this demonstration. 

4. O technique is perhaps the more important of the two occasion-correlating 
techniques. It tests one person on a whole series of tests for two occasions (Rs 
and kz in Fig. 1) and determines the similarity of the total person (or, at least, 
as much of him as is included in the series of tests) on two occasions. The most 
obvious use for the factorization of a matrix from such pairings of occasions is 
for investigating multiple personality (9, p- 99) and the change of the self-struc- 
ture under psychotherapy. The nature of the factors has to be inferred from the 
attribute pattern for those occasions which are most highly loaded in the given 
factor. This approach also lends itself to analysis of stimulus situations, for 
the nature of the circumstances in each occasion can be manipulated, or at least 
recorded, and the factors among occasions will thus show how situations group 
themselves in regard to their effects on the total personality. Some alleged in- 
stances of Q technique are really O technique, and would be more correctly 
evaluated if this were explicitly recognized. 

5. T technique may be remembered by the mnemonic that it is test-retest fac- 
torization. Like O technique it correlates occasions, but it does so, as the co- 
variation chart above shows, by repeating the same test for a matrix of different 
Occasions on a population of persons. It is thus a factorization of reliability 
Coefficients, but naturally the significance of the design would hinge upon re- 
Cording the particular circumstances of each occasion of re-administration, as in 
O technique. The factors among such defined occasions would again be factors 
in the general stimulus situation as judged by effects on the population. „But 
they would differ from O technique in being factors with respect to some single 
response, e.g., an opinion poll on a definite issue, instead of to a sample of the 
responses of the total personality, and in applying to a population instead of a 
single person. Because of this analysis of circumstances according to the effects 
they produce on the distribution of response with a population, T technique 
might be called a “social climate" thermometer and is likely to find its most 
valuable application in quantifying phases of business cycles and in getting 
ur historical meaning out of opinion polls than the present poverty of statis- 

ical methods permits. . . --—-—^ 

6. S anal nes be remembered by the mnemonic that its principal im- 
mediate use is to detect and define social roles. It correlates two persons on their 
reactions to a single stimulus (test) on a series of occasions. (A role is defined 
as a pattern of responses to different occasions which is modal among individual 
Patterns, i.e., it is a cluster or factor among people in responses to social occa- 
Sions.) The loading of a person in the factor would show the extent to which 
he is successfully assuming the role. S technique also has promise in determin- 
ing the internal structure of a group OF institution; for. example, by correlating 
the responses of members of a family over many occasions on their response to 
a single issue it would indicate the functional subgroups within the family. Be- 
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cause of this capacity to reveal the degree to which individuals belong to groups 
characterized by homogeneity of functioning in regard to a series of historical 
events, 5 technique is bar excellence the method for social psychology. 


THE INTERRELATIONS oF THE Six TECHNIQUES 


In respect to inherent, Systematic characteristics there are in fact 


Very same data but correlate it in different arrangements. This gives 
us the three pairs of groupings R-Q, T-S and P-O. Thus the first pair, 
Rand Q, share a matrix of test measures upon people; P and O share a 
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studies of clinical cases. It has been found that some of the dynamic uni- 
ties revealed by the one are also revealed by the other (11, 14, 17, 22). 
Similarly in the S-Q, and O-T pairs of techniques we may in general ex- 
pect that connections between variables in one population will be borne 
out if the functional unity of the trait is universal by their connections 
also in other realms of variation. 

For clarity of further reference we shall call the three pairings of the 
first type common matrix techniques (yielding transposable factorisa- 
tions) and those of the second common variable techniques (yielding in- 
dependent but common function factorizations). Thus R and Q are 
common matrix techniques because both begin, or can begin, with the 
Same score matrix.? In the first case one correlates the columns (tests) 
and in the second the rows (people). It is the writer's opinion that psy- 
chological research today stands most in need of appreciation of the 
Zains possible from a two-handed use of the common variable techniques 
9n any one scientific problem in mutually checking studies. But since 
Some current bandwagons of enthusiasm have stressed the common 
Matrix designs to excess, it is necessary to digress into considerations 
Which will help perspective. 

he misperceptions thát, in the writer's opinion, are most prevalent 
are (a) those shown in attempts to obtain by Q technique what is bet- 
ter obtainable by P, O and even R technique, and (b) in a denial of any 
Statistical relationship between the results within each pair of common 
Matrix extractions, e.g., of R and Q techniques. As to the latter we 
Should note that the original development of Q technique (though not 
under that label) by Sir Cyril Burt in 1912 (2), 1917 (3), 1931 (4), and 
1933 (7) occurred expressly with the intention of arriving at the ability 
factors simultaneously hypothesized in R-technique studies. In Ste- 
Phenson’s 1935 article (29), ‘Correlating Persons Instead of Tests, 


? It seems to have been misunderstood by Stephenson that this label refers to com- 


mon form of matrix, not necessarily to such furnishing as hypotheses, or the subjectivity 
°F objectivity of data, number of entries, distribution of variables, etc. In ee a 
test-person matrix for R technique the number of persons, N, will usually be larger tl an 
the number of variables, r, while for Q technique the number of available persons, nis 
Usually small and the range of variables, R, is large. Naturally this difference of emphasis 
Will also be associated with differences in sampling of variables and persons and the 
Choice of hypotheses. Such differences for that matter will also occur within examples of 

technique itself, according to the particular design and purpose of the experiment. 

Ut the essential fact is that both use a test-person matrix, and if one wishes, as in a re- 
cent study by the author using 100 tests on 100 persons, the identical matrix can be 
Used, first read upright and then sideways. Stephenson’s quibble would amount to say- 
Ing that since some books are taller than they are wide and other the converse, it is a 
Sreat mistake to recognize that they are all books! 
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Burt's design was acclaimed with new enthusiasm but lost some of 
these earlier perspectives and insights. Incidentally, Burt (5) credits 
the germinal idea to Stern (32) who in 1911 wrote of “horizontal cor- 
relation” and "vertical correlation," though without the superstructure 
of factor analysis, and he points out also an early use of Q technique by 
Beebe-Center in 1933 (1). Incidentally, Stephenson titled his basic ar- 
ticle "The Inverted Factor Technique" (30), i.e., the inverse or ob- 
verse of R technique. However, statistically-minded psychologists have 
preferred transposed factor analysis, for, to be algebraically exact, Q 
technique factorizes the transpose of the R-technique matrix. . 

Accordingly, here and elsewhere the writer follows the convention 
of calling Q transposed R technique, while S is similarly transposed T 
technique and O is transposed P technique. If we are correct in suppos- 
ing that the transposition is a purely statistical operation—a matter 
discussed in the next section—there are basically only three indepen- 
dent factor-analytic experimental designs, namely, R, T, and P tech- 
niques. These alone yield factors in statistically independent, unbridge- 
able measurement systems, and are the pillars between which bridges of 
paired scientific inference and relation can be built. 


THE MEANINGS AND UTILITIES OF THE 
Common Marrix TRANSPOSES 


It is necessary to stress in the penultimate sentence above that we 
speak ‘of experimental designs not experiments. For an R- and a Q- 
technique experiment using samples of tests and persons from the same 
populations would be independent experiments, but only in the sens¢ 
two R-technique experiments on related data would be indepen- 

ent. 

The belief of some users of Q technique that it is fundamentally dif- 
ferent from its transpose technique—R—and, indeed a method sw 
generis, has so far been most exhaustively statistically examined and re- 
futed by Sir Cyril Burt (5). Saunders’ work on “direct factorization of 
score matrices" (27) supplies an incidental proof of their interdepen- 
dence from a new angle. In the writer's experience professional stat- 
isticians take the position that there is no doubt about the transposa- 
bility of factors from a double-centred score matrix though there may 
be doubt about the exact relation under other and special conditions: 


A paper by Hicks? and the present writer aims to deal with these statis- 
tical issues in more detail. 


+ Hicks, V. E., & CarrELL, R. B. The 
common matrix factorizations, illustrated 
preparation. 


problems of transposing factor solutions in 
by an example in R and Q techniques. 1” 


b 
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, Here it is possible to examine the relations of transposes only in an 
introductory and illustrative fashion, as far as method is concerned, pro- 
ceeding mainly from first principles in the use of the correlation coeffi- 
cient. However, we shall do so comprehensively from the standpoint of 
experimental design, under five headings as follows. 


_ 1. Transposability of variance findings, with partial loss of variance 
information.’ It is relatively easy to see that Rand Q (or P and O, T and 
S) techniques normally (i.e., without double centering) have the com- 
pleteness of their transposability slightly restricted by some inevitable 
mutual losses of information. The losses which then occur are (a) of the 
variance of the first factor (or in some conditions the first two) and 
(b) of the specific factors. 

The first kind of loss can be most readily perceived by a concrete ex- 
ample, say that of correlations upon a matrix of physical measurements, 
€g., leg length, size of shoe, sitting height, weight, for a population of 
men. If we correlate such “tests” the first R-technique centroid factor 
is likely (and indeed known) to be a "general body size factor," since 
the man with greatest stature is likely to have the largest boots and the 
greatest weight. But if we correlate persons, nothing corresponding to 
this is discovered, for a small man and a large man of similar proportions 
will correlate perfectly. Size is overlooked, because the correlation co- 
efficient "responds" to similar profiles, regardless of level. The cor- 
relation coefficient in effect behaves as if it has scaled the raw scores to 
Standard scores, as far as the columns being correlated are concerned, 
reducing them to the same mean and the same sigma. — ue 

Reciprocally, R technique loses à factor through virtually bringing 
the tests to the same means and sigmas. The fact that all men are taller 
than they are wide is overlooked by the correlation of height and width, 
but not in the corresponding (raw score) Q-technique procedure. The 

rst centroid in Q technique is largely due to the correlations arising 
from the fact that all people resemble each other to some extent, e-go 
they are all taller than they are wide. This massive factor 1n the matrix 
may be called the ‘common species" factor, for it defines the common 
Pattern of the population and the individuals's endowment therein rep- 
resents the extent to which he resembles the species. , 

The relative importance of these reciprocal losses will be argued be- 
low, but let us at least notice here that most psychologists, on common- 


* This section is concerned with the difficulties referred to in Stephenson's comment 
that “it has long been difficult for everyone except myself to accept the proposition that 
Rand Q are obviously completely different.” (Contribution to a symposium held at the 
Meeting of the Midwestern Psychological Ass., Chicago, Il., April 27, 1951.) 

5 The ry “coefficient of pattern similarity” (18) takes account of difference of level as 
well as of shape. If we had some experience with its use in matrices for factor analysis 
it might transpire that an improvement of Q technique would be obtainable through 
Substituting rp for r. 
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sense grounds, are inclined in Q technique to standardize the rows E 
tests (they are rows in the transposed matrix) before correlating t E 
columns, for they point out that the raw Score in which a test is couche 
is arbitrary and irrelevant. For example, if, in the above illustration, 
body weight is measured in ounces, this variable will be highest for 
every individual, whereas length of nose (in feet) will be lowest for 
everyone. The important thing, it will be argued, is whether the per- 
son's nose is large for a population of noses. 

Such a standardization of rows when one is correlating columns of 
persons, or, in R technique, a standardization of rows of labelled per- 
sons when one is correlating tests, takes the species factor out of Q 
technique and the size factor out of R technique, so that both now lack 
the same two “potential” factors and, for the rest, have factor solu- 
tions which could be truly transposable. The general statement that it 
is possible to use either technique as a gateway to the same end result, 
therefore, needs the modifying clause that with usual scaling procedures 
one (or two) general factors are lost in the process, 

The relative importance of the factors reciprocally lost in the trans- 
poses remains to be evaluated. For most purposes the “species” factor 
lost in R technique in the present example is less important than the 
"size" factor lost in Q technique, for we know the species with which we 
are dealing and are most interested in individual difference within the 
Species, having nothing to do with Species character. Furthermore, 


i ; makes sense because there is nO 
meaning to such a statement as "Ma 


chanical aptitude than intelligence," 


position to occur. Light is thrown on this 
analysis (27), proceeding directly from the sc 


g ore matrix. 
The mutual losses in R- 


and Q-technique transformations should 
1 
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be further considered by the specialized reader in the general perspective 
regarding losses of information when factoring (a) covariances, (b) score 
matrices, and (c) correlations, or, indeed, in the perspective of statistical 
abstracting generally. 

2. Transposes examined in terms of experimental convenience. So far 
the discussion has proceeded as if we dealt with a roughly square ma- 
trix, correlated on a set of columns for R technique and turned on its 
side and correlated on what were the rows for Q technique. But the 
labor of dealing with as many variables as one needs to have people, for 
a reliable sampling of the population, is too great and, in practice, the 
Score matrix has always been trimmed to oblong form. Therein the short 
Side—that representing the things to be correlated—consists of tests in 
R technique and people in Q technique. The resulting failure of sym- 
metry adds further differences between the two techniques though they 
are differences of degree, not of kind. What we need to discuss under 
this heading concerns the claim by some clinicians that the same result 
may be obtained with less labor by Q technique. Actually, if we pre- 
Serve statistical equivalence (equivalence of reliability), the decrease in 
Subjects is balanced by an increase in tests and the number of subject- 
ours of testing time (or the cost of subjects) remains exactly the same. 


ince much testing can be group testing, however, there is more saving 
of the experimenter's time through R technique. 
. The respective availability of time and subjects, therefore, may well 
dictate the choice as far as this very práctical consideration is involved. 
ut there are also questions of “convenience” from the standpoint of 
Teconnoitering hypotheses and the strategy of research. These will be 
discussed below in relation to analysis of variance and testing of hy- 


3. Transposes in terms of generalizability of findings. It will be evi- 
dent that despite the complete logical symmetry existing between the 
transposes we have to admit at several points qualifying conditions on 
the reciprocity, owing to different inherent properties in the "equiva- 


Sard to the sampling problems and the resulting restrictions on gen- 
*ralization. For the sampling of tests, 1 
Concepts, cannot be handled in the same way as the sampling of people. 

The argument that restricted sampling of people is more dangerous 
than restricted sampling of tests does not seem to have been seriously 
appreciated everywhere, though it has been duly regarded in Burt's 
Original writings on Q technique. Stephenson's position* appears to be 


* His assertion that even a single case (a crucial experiment) can prove or disprove a 
Seneral scientific law seems to the writer to confuse the distinction in scientific method 
between controlled experiment, reaching its extreme expression in some experiments in 
Physics, where all irrelevant variance is controlled, and statistical analysis of variance 
in situ and uncontrolled, as it has to operate in most social science research (16). It may 
also confuse description and explanation. 
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that if he can establish certain patterns of relation among people in a 
small group he need not be concerned with their wider generalizability. 
This betrays a fundamentally different assumption about the aims of 
science, substituting a descriptive and revelatory (one might almost say 
artistic) goal for the usual one of explanation and generalized predic- 
tion. 

If only half a dozen persons are taken in Q technique the results 
can be generalized to the parent population only with the high degree 
of guesswork which that very small sample permits. The fact that 


and logic actually operate in a small group, or a single person, as 
operate in the parent group. It only denies that such methods of investi- 
gating small groups or individuals, without regard to statistical needs, 
are capable of finding them. Indeed, the boot is on the other foot, for 
it is the present misusers of Q technique w 
processes, particularized to the situation 
small group or individual: for they claim that 
explain are understandable without any experience of their manifesta- 
tions elsewhere. To which one can only reply with the logician that the 
meaning of “A” requires knowledge of "not-A," or with the poet 
"What know they of England, who only England know?" 

Naturally we should ask if an equivale 


es factors in a given area, staked 
» and then, in later experiments, he 
t say “These are all the person- 


. are the factors only in the area 

I have so far staked out with the defined tests, but they are true of all 

people.” The equivalent Procedures for Q technique are by no means 
€.£., one cannot presery 


: € people as "markers," as one 
does specific tests. 
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technique factors require the filing of two or three tests and a note 
on the population sample, Q technique requires that we file a very 
lengthy profile of performances for the highly loaded individuals—or 
file the individual himself! 

Interpretation of the factor in R technique requires that we contrast 
buy nature of the highly- and the zero-loaded test. This is at times a 
airly difficult process of abstraction and inference, but it does not 
present the double act of abstraction required by Q technique, where 
ies Sar a whole series of test scores for the person of high loading 
vith another series for the individual of low loading. 

"m examine the living person himself is no easy alternative. For 
ough a person may be, say, highly loaded in the factor of intelli- 
gence, his every act presents intelligence inextricably interwoven with 
ered other ability, emotional, and temperamental factor in his nature; 
whence recognition of what “characterizes” him is not easy. 
"s Simple structure and factor invariance in the transposes. Assuming 
ü invariant, stable factors have so far been producible only by rota- 
on for simple structure, the problem of how effectively invariance 
— be obtained in the transposes reduces to an examination of what 
p mple structure means in each. The scientific assumption that most 
actors will operate significantly only in a limited number of any widely 
chosen battery of test performances, on which R technique rotation 
rests, is logically acceptable and empirically verified. In Q technique 
it is logically less acceptable that some persons will be wholly devoid 
of a factor operating in others. 

Discussion of rotation requires the statement of our general position 
on Q technique, which is that its true contribution (apart from occa- 
Sional convenience in approaching R-technique factors through a trans- 
Pose) is specifically with nonhomogeneous populations. Then Q tech- 
nique or the method of latent (structure) subgroup analysis, carried 
Perhaps only to the point of finding correlation clusters, can be used to 

nd the separate "species types" or homogeneous subgroups upon which 
R technique can be most profitably employed. Thus in a group com- 
Posed of, say, trained artists, soldiers, and philosophy students, à 
Simple structure rotation could be expected, provided the variables 
deal only with those aspects of personality which are much affected by occu- 
bation. 

Apart from such nonhomogeneity one would expect the distribution 
of Q factor loadings to have a substantial proportion of zeros only 

ecause of the effects of normal distribution of loadings." Unfortunately 
? The frequency of essentially zero loadings in a well-sampled R-technique battery 


is typically around 60-70 per cent with respect to any one factor (10, 12, 14), which 
rently zero loadings result- 


Should be distinguishable from the smaller percentage of appa 
Ing from the application of a smooth normal distribution curve to the given factor load- 


ing distribution. 
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there seem to be no Q-technique studies substantial enough to have 
been examined for empirical evidence as to an invariant rotation posi- 
tion. . 

If no universally acceptable method of ensuring invariance in Q- 
and S-technique factorizations should be found, their whole utility falls 
to the ground and they cannot be used as alternative avenues to the 
general universe of scientifically negotiable results provided by their 
transposes, R and T techniques. 


DERIVATIVE Forms RELATED TO SCALING AND 
SUBJECTIVITY-OBJECTIVITY OF EVIDENCE 


The discussion has so far dealt with the patterns of correlation pos- 


sible by series arrangeable among the three chief signature characters of 
a measurement, but it is evident that, 


are also considered, fairly numerous a 
sible. For practical purposes only tw 


e.g., Q technique has been Said to di 


a single person, as in P 
ype, logarithmic scales, percentiles 
Stribution. The only modifications 
orcing of arbitrary raw scores to à 
One (36) has shown to give clearer 
rmative scores across the arrays 


€ have shown above to eliminate 
a factor. Stephenson (31) speaks of four “foundations of psychometry, 


meaning standardizing rows standardizing columns first and then rows, 
are superfluous, for the use of 7 
ation one Way. The real alternatives 
Standardize across the arrays being 
SS purposes might be saved by acon- 


and raw scores forced to a normal dj 


normal distribution, which Thurst 


aling) ; More fundamental than those of 
ng A Some workers in personality factorization have 
Onvention of Writing BR, Q, or OT alongside the factors 
, 38) to indicate respectively whether they rest 


d 
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on behavior rating in situ, on questionnaire data, or on objective (non- 
introspective) behavior data in the special situation of a test. From 
numerous scientific standpoints the results from these three sources 
need to be differently regarded and differently treated, but from the 
broader viewpoint of the basic character of the observations the differ- 
ence between behavior in situ and behavior in a specially devised test is 
"relevant and we have only the distinction between behavioral data 
and subjective, introspective, questionnaire data (the latter when 
treated at face value). 

Broadly speaking the present writer is in agreement with such be- 
haviorists as Spence (28) that introspective data cannot be truly in- 
tegrated into scientific psychology. The extensive use made of such 

data” in some recent Q-technique work is consequently abortive. But 
this evaluation must be qualified by the recognition that (2) the ‘‘men- 
tal interiors” of factors (12, 14, 21) are of interest even if we cannot in- 
tegrate them and they remain mere epiphenomena, (b) in reconnoitering 
Stages of research and with subjects of blameless motivation they are a 
rough guide for later objective research, and (c) the objection disappears 
if the introspective reports are treated only as behavior. For the scienti- 

€ restriction is not on using the results of introspection, or on question- 
naires, or on verbal responses, but on taking as data that cannot be 
Witnessed by any second observer. In other words, in factor analysis 
this amounts to using correlations where we cannot get a reliability co- 
efficient calculated between data obtained by two distinct observers." 

erbal responses are acceptable if the experimenter refrains from accepting 
the conventional face-value of the words as symbols and independently es- 
tablishes their relation to other behavior, which could best be guaran- 
teed by getting them in Urdu or Swaheli or some other language he does 
Not understand. l 

In the more systematic R-technique studies the meaning of ques- 

tionnaire (or R,) factors has been established by their correlation with 

ehavioral factors (21), but in recent Q-technique studies of the self- 
concept the temptation has prevailed to accept introspection instead of 
inferring the self-evaluation from behavior. Since, as Freud and sundry 
Philosophers have observed, language is not only a limited but also a 
Systematically distorted form of behavior, a correlation expressing a 
Person’s resemblance to another (Q technique) or a person $ resemblance 
to himself on another occasion (O technique)—even when language 18 
treated strictly as behavior—has all the unreliability and meaningless- 


8 The observers must be peers in objectivity. If even one is introspecting, the whole 


be eae 
longs to factorization of the subjective- 
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ness of working with a quite inadequate sampling of the dece: dora 
"population of variables." Actually the personality studies of "n 
son (29) and Rogers (26), as argued in a recent article to fecum am 
are Q,- and O,-technique studies, not integratable with behaviora iei 
analysis. For though statistical treatments of introspection are rin i 
ing, as agreed above, they relate to behavior only as a non-Euclidea 
idean geometry. , 

l E has pointed m that the general negotiability of Stephenson s 
Q. technique is additionally confused by the almost mystical instruction 
on "significance" which every subject, bright or dull, is required to un- 
derstand in order to participate in the experiment. When subjects are 
asked to rate traits according to their "significance" to their penus 
ties, one may surely expect that the differing subjective perceptions O 
this instruction will add an additional dimension of error to the sub- 
jectivity already inherent in the replies. R, technique at least avoids 
this difficulty. The best statistical meaning that can be given to “‘sig- 
nificance” is that the subject is being asked to rate the various aspects 
of “eccentricity” or deviation 
other kinds—all in relation to 
an implied norm. In R, one asks him the difficult question of how devi- 
ant he is in say "liking Rembrandt" or in "computational skill” rela- 
tive to the general population, but in Q, we pile on a demand for the fur- 


ther judgment of how much more deviant he is in liking Rembrandt 
than in his computational skill! 


THE CONTEXT or Facron TECHNIQUES IN 
GENERAL SCIENTIFIC METHOD 


This concluding section proposes briefl 
analytic designs in statistical and scientifi 

As stated at the opening of this articl : 
tion which suggest or test scientific hypotheses may be either (a) uni- 


variate or (b) multivariate. In the former the variable observed is the 
dependent variable changing in res 


dependent variable, In the latt 


y the setting of current factor 
c method. : 
€, the observations of covaria- 


The former tries to keep ever M 
riables concerned, and what it canno 
T controls little or nothing but keeps 


A 
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track of what actually happens to many variables which would be un- 
known sources of error in the former. (It still leaves some unknown 
variance in specific factors.) 

The statistics of the former are mainly concerned with significances 
of differences of means and analysis of variance, while the latter uses 
multiple correlation, the discriminant function and, principally, factor 
analysis. For brevity we may discuss factor analysis and analysis of 
Variance as representatives of the two halves of statistical method which 
need to be related if one is to sce more clearly how factor analysis func- 
tions. Incidentally, the present writer (16) has proposed a hybrid of 
these two in which some degree of experimental manipulation and con- 
trol of variance is combined with factor analysis. 

The statistical differences of factor analysis and analysis of variance 
are embedded in profound differences of strategy in scientific method. 
In the latter the experimenter assumes he can test (or produce) his hy- 
Pothesis by a single variable (or pair), i.e., that he knows already which 
Variable is most important. In the former he realizes that in a bewilder- 
ing array of variables the significant variables (factors, latent variables, 
variables of greatest influence in the field) have still to be found. What 
1$ more, he recognizes that frequently the concept in a hypothesis can- 
Not be operationally defined in a unique way by one variable. It is a 
Paradox of this methodological contrast that whereas in analysis of vari- 
ance the experimenter generally assumes more insight into the relevant 
hypotheses, he applies a less severe test to them (trusting to a one- 
Variable manifestation instead of a pattern) and gets the information 
Only that “a significant relationship exists” instead of a quantitative 
Statement of the degree of relationship, as in correlation and factor an- 
alysis, 

Looking at psychological research of the past thirty years one can- 
Not avoid the conclusion that factor analysis should more frequently 

àve preceded controlled experiment and analysis of variance. For ex- 
ample, there have been countless experiments in learning relating de- 
Pendent variables to degree of hunger, and in personality in relating life 
adjustments, etc., to degree of extraversion. The experimenter has 
Senerally been content to represent each by one variable (hunger by 

Ours of deprivation, extraversion by some arbitrary rating from 
Jung). A factor analysis should first have been performed to see if a 
factor pattern could be found corresponding to each of these concepts 
and to find the pattern of weighted variables most accurately estimat- 


ing each in further experimental work. — f 7 
Since the object of juxtaposing this article with Stephenson's in the 
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present issue is to bring out differences of viewpoint, I must turn to 
what seem to me misrepresentations on his part of the above discussed 
roles of factor analysis in relation to analyses of variance and scienti- 
fic method generally. Stephenson's proposal to relate analyses of vari- 
ance to Q technique does not seem to me to add anything not already 
recognized in these methods. It does not present the novelty of experi- 
mental design found in the more radical hybrid proposed above (16). 
As an expanded and more brilliant treatment of the sketch just pre- 
sented of the relationship of the two methods, the reader is referred to a 
recent article by Burt (6) who points out that analysis of variance may 
be used to demonstrate but not discover factors,? to test their signifi- 
cance but not their nature (pattern). 

But the most misleading assumption is that Q technique has a 
monopoly (presumably among the six factor-analytic designs) of “hypo- 
thetico-deductive direction . . . Singular propositions... transitory 
postulates"—in short of hypothesis testing! Stephenson's assertion that 


i n phenson's still more naive assertion that 
Q technique enables us for the first time in history to operate with test- 


able assumptions about the self.” Tt has evidently escaped his notice 
that R-technique studies, with objectively measured attitude-interest 
variables have already (13, 14) been designed on a set of explicit hy- 
potheses about the structure of the self-sentiment and have emerged 
with contingent proof of the most important of these. 

All variants on the three basic factor-analytic designs—P, R and T 
techniques—share the power of factor analysis to produce hypotheses 
more readily than univariate methods and to test them more search- 
ingly. The regularity of covariance, the lawful behavior, observed in a 


1? Quoted from Stephenson's Paper which was ri 
ing of the Midwestern Psychological Ass., Chicag 


a 


| 
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m i p cannot suggest such overdetermined hypotheses as 
pm. Sis of a factor. Re-entering a factor-analytic experi- 
Bitur enr? e hy potheses corresponding to the factors first found per- 
pete e — test of them, because if a given hypothesis is to 
Fests in ui se one variable but a whole pattern of variables has to be- 
oe anner predicted by it. 

Sterkens be nd however, whether Q technique as used by 
Ee e ogers (Q sort) is getting the full advantage from the 
SÉ euch 4n ucing power of factor analysis. When Rogers starts 
lies ie a as where the self-concept is formed entirely 
tenal 2 nanon of others the individual will at some point face in- 
pn zT kai one is evidently dealing with something resulting 
Psal o D E ance of the naked eye rather than a precision concept 
Toig a ^ actor-analytic microscope.” And when Stephenson pro- 
ables “tiny ke the guesswork out of factor analysis” by using only vari- 

SER erus el preconceived theory—gained from an inward eye, or 
llón deb cct is neglecting the more precise hypothesis forma- 
dioe ia e from first seeing what lawful relations factor analysis will 

ah truly varied and comprehensive array of variables. To most 
Edu this Old W orld subjectivity amounts to putting 
Hier into factor analysis, not taking it out. In too many of these 
i ns we are dealing with an inverted semantics, not merely an 

erted factor technique. 
SUMMARY 


1. There are six primary factor-analytic experimental designs, de- 


fined as O, P, Q, R, S and T techniques. 

thr 2 As far as statistical independence is concerned, these reduce to 

rique independent common matrix pairs: R(Q) technique, P(O) tech- 

ig and T(S) technique. In each pair, one 1s the transposed tech- 
Que of the other, and, with attention to required conditions, can be 


u "or 
This is the logical point at which to make reference to the fatuous, but, one hopes, 


no : 

ie tionis slogan that “one only gets out of a factor analytic design what one 
Ween vari 4 This is actually a truism of all experiment" one cannot find relations be- 

with Which les one has not used in the experiment. But the hypothesis about structure 
the experi h one emerges may be entirely different from those with which one entered 
two, Iment, e.g., one may find seven factors where it was asserted there were only 

is formed entirely from others? And is 


12 
How many people exist whose self-concept 
nflict? One would want to know what 


no " 
Severa to say that everyone faces internal co 
«torial proof has been given of the unitary dynamic nature of this alleged entity the 


Sel H H . 
its Pd concept.” And, of course, the degrees of conflict associated with the extent of 
rmation by associates could be most readily investigated by R technique. 


it 
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used as a second avenue to the discovery of the same factors (though a 
fraction of the group and all the specific factor information are lost in the 
process). 

3. The six experimental designs can also alternatively be reduced to 
three common variable (and therefore common loading pattern) pairs. 
Within these there is no statistical transpose equivalence as in common 
matrix pairs, but a scientific experimental equivalence in that the same 
functional entities may be tested in two different contexts of manifesta- 


4. Since any measurement has five basic referents or signatures i 
which particularize it, the above six combinations among three of the “f 
referents (forming the covariation chart) can be multiplied according — . 
to further reference to (a) scaling or (b) subjectivity or objectivity of 
data. Scaling possibilities extend from the use of covariances instead 
of correlation to the use of doubly standardized Score matrices, but these 
differences have no major influence on the results. Subjectivity of data, 

i.e., the impossibility of reliability coefficients among an extended series 

of different observers, Operates, however, to remove Qa, O,, etc., results | 

from negotiability in the universe of behavioristic psychology. f 
If two varieties of scaling and two of data are considered along with 


alytic realms of fac- 


i : : onal symbol system 
Since they are never Precisely equivalent and the failure to distinguish 


5. The choice among the three basic (P, R, T) techniques is best di- 
na to be investigated, while choice be- 
t In each is determined by convenience; 
8. population and time available; by : i 
y reliability of results, e.g. as torota- .'. 
As to these last, Q technique 


usefulness in detecting and defining 
mogeneous population.3 Where the 


types shall be properly sampled from the total 


range of iption, i.e 
shall be factor measurements, So-called Q ge of descrip 


Sort commonly gives erro- 
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neous values regarding the degree of resemblance of two individuals be- 
Cause equal weight is not given to the different factors in personality. 

7. The primary purpose of factor analysis is to discover or confirm 
hypotheses as to the nature of underlying influences or dimensions. It 
proceeds to provide a specification equation for estimating (predicting) 
Specific test performances, people, and occasions from the factors. It is 
more productive of relatively precise hypotheses than most other sta- 
seris methods and in general provides a more searching test of (de- 

uctions from) a hypothesis within a single experiment. 

is val analysis and analysis of variance represent respectively 
beta. ultivariate and univariate approaches in scientific method. Hy- 
Mi Es be formed between them, and one can with difficulty be made 
= sit orm some of the functions of the other, but essentially they are 
ee and appropriate for different phases of work and differ- 
ie pono research strategy. A retrospect on research suggests, how- 
Le hat factor analysis might with advantage have been used more 
frequently to discover more significant measures of factors for inclusion 


in vt " A 
analysis of variance studies. 
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SOME GRECO-LATIN ANALYSIS OF VARIANCE 
DESIGNS FOR LEARNING. STUDIES" 


E. JAMES ARCHER 


Northwestern. University? 


it Eod studies having no more than about six conditions, 
ms Bien rud ev to have the same S serve under all conditions. 
agen a t: been commonly described as having each S serve as 
der, the coma . To avoid a systematic bias because of a particular or- 
Is aos atn à ions are usually arranged in a latin square. Of course, 
literal inire pcs is defensible only when the interaction of the 
ices m and rows, or literal variable and columns, will not be sig- 
than rare fre vever, this absence of interaction will occur with greater 
there are as tg (see McNemar, 8). Briefly, in a latin square: (a) 
ticular Ganffon s columns and rows as there are conditions, (b) a par- 
umn, and » ion appears once and only once in each row and each col- 
Orders, The ) each rOW of conditions has a different permutation of 
scribed b cmm qp of variance for the latin square design has been de- 
usually aleae (4). Since each S serves in all conditions, the rows 
thers are — to different Ss. Therefore, ina nonreplicated design 
there ave : many Ss as there are rows. To increase the sample size 
the honoir alternative procedures for replicating, depending upon 
sduare and en under examination. One may simply repeat the same 
terest, one ave a test for order of conditions or, if order is of little in- 
such us Pik use permutations of the original latin square. A design 
tóa parite LL reduces the probability of a large systematic bias due 
dede ular latin square. These problems of replication have been 
T sed by Edwards (2, 3). 

does Us is still another factor to conside 
ot learn the same material time after time under all conditions. 


ath : s a 
Sack er, a different task, e.g., a different list of words, is learned under 
condition. These lists may be learned by all Ss in the same order, 


r. In most learning studies, 5 


T H < " 
he writer wishes to express his appreciation to Professor David A. Grant for his 


readi 
med and very helpful criticisms of this paper. 
e writer is indebted to Dr. Benton Jk Underwood for his helpful suggestions in 


th iem 
e writing of this paper. The analyses herein described were originally developed for 


th 
€ treatment of verbal learning data obtained under Contract NTonr-45008, Project 
iversity and the Office of Naval Research. This 


d. The writer is also grateful to Dr. 


oh 
Hus Cotton for his critical reading of this paper. 
ow at the University of Wisconsin. 
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in which case list differences would be confounded with a practice effect 
yet to be described, or these lists also may be presented according e 
another “latin” square independent of the square for conditions. ES 
a design is commonly called a greco-latin square. In the above MS 
Latin letters would correspond to conditions and Greek letters woul 
correspond to lists. The analysis of variance for the greco-latin design 
also has been described by Grant (4). 

There are two kinds of practice effects, both of which are testable 
with an analysis of variance of repeated measurements. The first of 
these is the increase in performance made by S on successive trials 


observed as a change in S's performance in the learning of several suc- 


actice on several tasks belonging to 
is more general than that which ap- 


being learned. 


It is this latter, or general, effect of practice Which is testable in the 
Proposed analyses. Since a different task is learned under a different 
condition, as outlined above, a Systematic change in performance as à 
function of the ordinal Sequence of combinations of conditions and tasks 


‘In a recent article (9) the Suggestion was made that an an 
peated measurements on the same Subject servi 
appropriate. The evidence presented w. 


lated three variations of a Müll 
their results. Since there was 


^ 1 re- 
alysis of variance of a 
ng under different conditions was 


as for a special case, however. The Ss manipu- 
er-Lyer illusi 
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A FIve-CLassIFICATION ANALYSIS WITH GRECO-LATIN SQUARES 
ACCOUNTING FOR TWO OF THE CLASSIFICATIONS 


Description of a Hypothetical Experiment 

In this design repeated measurements, e.g. "days" or "trials," ac- 
count for one order of classification and define this method as a repeated 
measurements analysis of variance. A second classification is orthogonal 
to that of repeated measurements. Examples of this latter classification 
may be an ordered variable such as hours of food deprivation, or an un- 
ordered variable such as different types of rest interval activities in a 
distributed practice learning problem. This second classification con- 
tains a subclass, rows, which corresponds to different Ss. The data 
Within this two-classification analysis may be further classified ac- 
Cording to one or more greco-latin squares. 

For these greco-latin squares, the Latin letters would account fora 
Variable such as length of rest interval, whereas the Greek letters would 
account for different lists of words to be learned. Depending upon the 
Nature of the problem, we may replicate the same greco-latin square, 
and consequently analyze a variance resulting from order, or we may 
Permute the original greco-latin and reduce the probability of a sys- 
tematically biased combination of Latins, Greeks, and orders. Generally 
We are concerned with the differences among conditions and not their 
Order of presentation. Therefore, the discussion which follows will con- 
cern independently drawn or permuted greco-latin squares rather than 
a single greco-latin replicated. The reader may alter the analysis for a 
Single greco-latin replicated following Edwards (2) if he wishes to test 
or differences among orders. . 

In Table 1 the schema is presented for this particular design. Six in- 

pendent 4X4 greco-latin squares are presented. The numbers were 
taken from a table of random numbers (8), skipping zero entries. 

In this hypothetical experiment the numbers could indicate number 
Of trials to learn a list of words to some criterion. The columns cor- 
respond to the successive days each S served in the experiment. The 
rows contain the four scores for each S. The blocks of three squares cor- 
respond to a particular kind of rest interval activity. The Latin letters 
indicate different lengths of rest intervals. The Greek letters indicate 
different lists of words to be learned. 


* Although this analysis has been used successfully on real data, a hypothetical design 


Presented here for brevity. Some verbal learning studies under the direction of LA 
J. Underwood involve as many as 108 Ss classified in three sets of 12 independent! y 
drawn 3X3 greco-latins. Presenting the original data would only unnecessarily in- 


cri 
ease the bulk of this discussion. 


Is 
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TABLE 1 


- * 
RANDOM NUMBERS PRESENTED IN THE GENERAL FORM OF A FiVE-CLASSIFICATION 
ANALYSIS WITH PERMUTED GnEco-LariN SQUARES ACCOUNTING 
FOR Two CLASSIFICATIONS 


Days 
Block Group Greco-Latin Square Ss ——————————À Sem 
f Jr Hr iv 


Bs Dp Ay C, 1 2 8 T § 11 
(a) 4a C, Bs Di 2 7 5 4 8 24 
D, Ba Cs Ag 3 5 9 41 8 23 
C As D. By 4 3 T'£2 S 17 
Sum 17 24 8 2% 75 
Hg Dy Gy By 5 9 9 3 7 28 
x € GC Bs A, Da 6 6 2 4 9 21 
B. C, Dg As 7 7 8 8 6 29 
Dy Aq B; Cs 8 9 5 2 3 19 
Sum 31 534 17 25 97 
ri Ks - Ei 9 3 6 7 4 x 

c Y 7 Da Bg 10 4 $9 § 4 1 
9 Bs Dy Cp A, 11 5 5 5 4 19 
Ca Ag By Dy 12 3 1 5 3 12 
Sum 15 17 55 45 69 
As Bs D. C, 13 T A d$ S 19 
(a) B, Aa C3 Dg 14 8 9 6 i 24 
Ca D, Bg A; 15 1 1 8 3 13 
Ds Cp A * Ba 16 7 4 4 1 16 
Sum. 23 18 2 40 72 
4s Da By Cp 17 9 6 2 19 
Me quo 2A 4s 3. Bi 18 i S w 3 11 
Cy Be Ds A, 19 1 4 g 7 20 
Ba C Ag D, 20 1 6 3 5 d 

Sum 12 19 7 6 
Aq Bs Cs D, 21 3 5 a E 13 
(c) Di Q B, A B 22 3 6 2 2 13 
Bp Ay D. G 23 3 d$ 5 4 14 
i Cy Dp As B, 24 à Dd 3» 4 8 
Sum 12 15 13 8 48 


" Conse- 
quently, 24 Ss haye partici Rieti Rodas 
dition to isolating the sums of 
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ps and (c) Greeks X Blocks. Ordinarily in a latin or greco-latin 

ur is we would not expect to have an interaction for the Latin 

E un CPU with a main effect, but in this design we have an amal- 

Ern [9 t e usual greco-latin design into a factorial design; hence 
actions. 


General Form of Analysis 


The general equation for this analysis is as follows: 


x (X; — X)! = ucus/n2, (Xs — X): + 152, (Xe — Xy 
+ ns >. (Xi — Xs ns 2, (Xr — Xy 


B S 
+ 25 "nc > (Xs = Xy T nsis 2 (Xzc — Xs 
-Xe 4 Xy 18/582, (XBL — Za- Xi, X) [1 
++ ngjp D, (Xsr — Xn — Xs 3 


B s 
+E E(X- Xe- Xr — Xr - Xs t 3X9" 


where X;=any single score 
_X =Grand mean 
Xs=Block mean 
Xc- Column mean 
X;-Latin mean 
Xs —Subject mean 
_Xp=Greek mean 
Xnc — cell mean base 
Xs -—cell mean based on Block- 
Xr —cell mean based on Block- 
fic - number of Columns 
Óis;g — number of Ss within block 
"is — total number of Ss 
ng — number of Blocks 
N —total number of scores 


d on Block-Column classification 
Latin classification 
Greek classification 


mation sign with a limiting 
n with a limiting super- 
d and all others 


su It is to be understood that when a sum 
Perscript precedes another summation sig 
cript, the first superscript governs the limit of the secon 


with: : s 
‘thin a given quantity, €£« 


S SE xy"/no] means x[xc 3/».]. 
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The degrees of freedom for the general case would be analvzed as in 
Table 2. The df for the Pooled SsX Columns is shown as ge 
—Hspp—no—np—npd-3). This appears as if the value within ees 
parentheses is multiplied by the number of blocks. Although this p a 
cedure is admissible when there are an equal number of Ss within e 
blocks, it is to be understood that the df associated with these 5s xCo f 
umns is actually obtained by summating for all blocks. This wt 
theoretical significance only with respect to df but of practical signifi- 
cance with respect to the corresponding sums of Squares. 


TABLE 2 
DISTRIBUTION OF DEGREES OF FREEDOM For Basic Five-CLasstrication DESIGN 
Source of Variation df 
Blocks ng—1 
Ss/Blocks na(nsip— 1) 
Columns nc—1 
Columns X Blocks (ne-1)(ng—1) 
Latins nr—-1 
Latins X Blocks (42-1) (ng—1) 
Greeks np—1 


Greeks x Blocks 
Pooled Ss x, Columns/Blocks 
Total . 


Gir —1) (05 —1) 
"a (nsimc—nsi no — ny —np4-3) 
(815) (n2) (nc) —1 


The computational formulae are as follows: 
(1) Correction factor = Ç = 035977 
(2) Total SS = 3 x: c 


(3) Blocks SS = x (2 XY/(ns,s) (nc) — c 

(4) Ss/Blocks $$ = >| * (È X)*/ng — E lns (ne) | 
(5) Columns SS = X (22 X)!/ng — c 

(6) Latins $$ = $ (O X/ns— c 

(7) Greeks SS = Y (Y 3), — ¢ 

(8) Columns X Blocks 55 = > (3 oI A > (32 X)2/ns 


B 
= EO Dda + c 


n ded 


x 
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(9 š LB £f 
) Latins X Blocks SS = pM Os X)2/nsjp — b (> X)2/ns 
B 
— 3: OZ X)4/ (sya) (re) + C 
(10) Greek: rs r T 
reeks X Blocks SS = >> (Qo X) /nsis — Y X)2/ns 


B 
=> CS X)*/(ns;s)(nc) + C 
(11) Pooled Ss x; Columns/Blocks SS 


E xx Kra 25 (x X)*/ns;s — 2; (93 X)?/nsj8 


r s 
— 35 (È X)!/nsis — D (È X)’/ne + KOD xyfosido | 


pras of Variance of Hypothetical Data: Basic Five-Classification 

Sign 

isi Using the computational formulae given in the preceding section the 
al variance of the data from the hypothetical experiment shown in 


TABLE 3 


ANALYSIS OF VARIANCE OF DATA FROM HYPOTHETICAL EXPERIMENT: 
Basic Five-CLassIFICATION DESIGN 


S "- Sum of Mean 
ource of Variation Squares df Square F 
Independent Observations 
poke 32.667 1 32.667 5.462* 
ooled Ss/Blocks 136.458 22 6.203 
Total between subjects 169.125 23 
Correlated Observations 
Columns 9.375 3 3.125 = 
Columns x Blocks 25.750 3 8.583 1.435 
Latins 20.875 3 6.958 1.240 
Latins x Blocks 8.583 3 2.861 = 
Greeks 10.875 3 3.625 — 
Greeks x Blocks 3.916 3 1.305 = 
Pooled Ss x Columns/Blocks 303.126 34 5.613 
Total within subjects 382.500 72 
Total for experiment 551.625 95 


* For df 1 and 22, p.sF 74.30; p.a F=7.94 
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Table 1 was analyzed. This analysis is Shown in Table 3 in the format 
suggested by Edwards (3). The advantage of this arrangement of 
component values is that the appropriate error terms become immedi- 
ately obvious. 

In terms of the hypothetical variables outlined earlier, we would 
conclude that there was a significant difference between the two rest 


Ss/Blocks? is the Proper error term for testing the Block means’ estimate 
of population variance. This is true only if the Ss were randomly as- 


The proper error term for the remaining variance estimates, based 
as they are upon correlated observations, will be the Pooled Rows 
XColumns/ Blocks. According to our hypothetical assignment of vari- 
ables to coordinates, we find that none of the main effects is significant. 


Also none of the interactions of these main effects and rest-interval 
activities, Blocks, is significant. 


Limitations 


As may be seen through the use of an experimental design such as 
outlined above; a great dea] of information can be obtained even 
though only 24 Ss were involved. In this example it was possible to 
i ables and three simple interactions. 
ant's prediction (4, p. 441) that the 
wide application in psychology: 
imitations which should be con- 
Soverned by four classifications, it 


€ not significant, However, the 
the judicious assignment 


? Logically, of cou , th i 
mame rse, the Pooled Ss/Blocks can be used as the error term only if 


* When there are only two cases involved 4 


of variance must be met for the Pooled 
SsXColumns/Blocks. If the numerator does not satisfy such an assumption, each con 


i 
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of variables to coordinates. Before the experiment was performed E 
could decide which interaction tests would be important and assign his 
penis accordingly. For example, if we wish to test the significance 
OBL icti i of rest interval, we could assign "length ot rest 
eli to the coordinate occupied by “rest interval activities. We 
We ose the test for a rest interval activity X practice interaction, but _ 

would still have a test for the main effect.? 


A 
FIVE-CLAssIFICATION ANALYSIS OF VARIANCE WITH Greco-LaTIN 
SQUARES ACCOUNTING FOR Two CLASSIFICATIONS AND THE 
LEARNING TASKS DEFINING A COORDINATE 


UN sa design is essentially a variation of the one discussed previously, 
Hon oe of its wide applicability it deserves individual considera- 
- In this design the "nature" of the learning task is dimensionalized, 
€ the learning tasks define points along one of the coordinates. For 
Pt qe with reference to Table 1, the Columns (days), Rows (Ss), 
: atins (lengths of rest intervals) remain the same but the Blocks 
€present different degrees of intratask similarity. Let us assume Block 
pon high intratask similarity and Block Y low intratask similarity. 
i hat this really means is that the four lists which are learned by Ss 
n Block X will be so constructed as to have high intralist similarity 
and the four lists which are learned by Ss in Block Y will have low 
mags similarity. In brief the “nature” of the learning tasks (Greeks) 
fines the main coordinate (Blocks). 
ü This variation introduces a few mod 1 
He total variance, the associated df, and the choice of error terms for F 
tests. Since different learning materials are learned by the Ss in each 
cs a significant difference between blocks would mean that the ma- 
ies were truly different, or more precisely, that the nature” of dif- 
‘erences between blocks influenced the measure of learning. Such a find- 
'ng could be of considerable importance for some hypotheses. However, 
a significant difference between material classified by Blocks would not 
* equivalent to a difference between materials classified by Greeks. 
n fact, following the first analysis, a difference between Greeks would 
€ confounded by a difference between Blocks. The solution to this 
llemma is to test for differences among Greeks within each Block. 
There will be as many F tests for Greeks as there are Blocks. A sig- 
nificant F ratio would mean the materials within (and defining) a Block 
Were different with respect to the dependent variable measured. This 


ti * This manipulation would give us four blocks and the number of rest interval activi- 
ies would have to be increased to be classified as a Latin or Greek. 


ifications into the analysis of 
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H . . . k 
variation in analysis alters equation (1) by eliminating a decir irai 
interaction and accounts for Greek variation in terms of deviation 3 NAS 
Block mean rather than Grand mean. The altered equation is 
follows: 


Ea- nensis >) (Xs — F)? + ns) (Xo — Xy 
B 
tea,- 3n (Xp — Xz)? 


B S p 
+> tte D> (Xe — Xp)? + Msipds(Xea—-Xe — 02) 
= Xp + X)? + "sin, (Yu = Fa m Xs + x)? 


B S 
FEE- yk, F — Xs 4- 3X9. 


The breakdown for df is also sligh tly altered and is shown in Table 4- 


TABLE 4 


DISTRIBUTION oF DEGREES or FREEDOM ron VARIATION OF 
FivE-CLassiriCA TION Desicn 


Source of Variation 


df 

Blocks ng—1 
Pooled Ss/Blocks 7 — 1) 
Columns "nc—1 

Columns x Blocks Ge— 1) (ng — 1) 
Latins "L,—1 

Latins x Blocks (tz —1)(na—1) 
Pooled Greeks/Blocks 


na(np—1) 
Pooled Ss Columns/Blocks na(nsanc—ns/p—ng—ny,—np +3) 


Total Cisia) (nc) (np) -1 


The Computational formulae remain the same as for the previous 
analysis except that: 


Pooled Greeks 


B r 
SS = b> > (25 X)*/ng,g — (E X)*/nelnsa)| 


replaces formulae (7) and (10). 


“ 
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is that the Greek X Block interaction is absent and more F tests are in 
order. The analysis of variance is presented in Table 5.!° All sources of 
Variance are tested and interpreted as before except the Greeks/ Blocks, 
each of which is tested for significance by dividing its variance estimate 
by its corresponding Ss X Column/Block, e.g., Greeks/Blockx divided 


TABLE 5 


ANALYSIS OF VARIANCE OF DATA FROM HYPOTHETICAL EXPERIMENT: 
A VARIATION IN WHICH LEARNING TASK DEFINES A COORDINATE 


c — Sum of Mean F 
trce of Variation Squares df Square 
Independent Observations 
Blocks 32.667 1 32.667 5.462* 
Pooled Ss/Blocks 136.458 22 6.203 
Total between subjects 169.125 23 
Correlated Observations 
Columns 9.385 3 3.125 m 
Columns x Blocks 25.750 3 8.583 1.435 
Latins 20.875 3 cease we 
Latins X Blocks 8.583 3 2.861 = 
Pooled Greeks/Blocks 14.791 6 
Greeks/Block X 6.562 3 2.187 ia 
Greeks/Block Y 8.229 3 2.743 = 
Pooled Ss x Columns/Blocks 303.126 54 5.613 
Ss Columns/Block X 133.230 a 4.934 
SsX Columns/Block Y 169.896 x nda 
Total within subjects 382.500 72 
Total for experiment 551.625 » 


* For df 1 and 22, pF —4.30; p.a F =7.94. 


by Ss X Columns/Blockx —0.443. In both cases in Table 5 the ratio 
Was less than 1.000. This would be interpreted to mean, in our hypo- 
thetical experiment, that the four lists in each of the two blocks did not 
differ significantly one from the other in learning difficulty. That the 
two sets of four lists were of unequal difficulty is indicated by the F ratio 
of 5.462 for the Blocks divided by Pooled Ss/Blocks. 


" This analysis has also been applied to real data but for convenience and continuity 


o ; > j i 
Comparison the same hypothetical data will be used again. 
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A SIX-CLASSIFICATION ANALYSIS OF VARIANCE WITH GRECO-LATIN 
SQUARES ACCOUNTING FOR Two CLAssIFICATIONS 


same hypothetical data given in Table 1 will be used in this Ww 
Now, however, the classification of Group will be considered. TRES 
Groups are designated by the letters a, b, and cin Table 1. The a 
archy is: Blocks contain Groups, Groups contain Squares, Square 

contain Rows, and Rows contain scores, each of which lies in a Column. 
hich each score is obtained are governed 
by a pair of letters, one Latin and one Greek, 

inate increases our information from the. 
ion in that one variance estimate is based 


by subtraction. This is not to 
three interactions is significant and 
cantly restricted, the Pooled Triple I 


TABLE 6 


DISTRIBUTION or DEGREES or FREEDOM FOR Basic Six-CrassiricATION. DESIGN 


Source of Variation 


df 
Blocks net 
Groups Ng-1 
Blocks X Groups (22-1) (ag—1) 
Pooled Ss/Groups/Blocks (sia — 1) (n a) (1a) 
Columns ne-1 
Columns X Blocks (c—1)(ng—1 
Columns X Groups cote en 
Latins "L—1 
Latins X Blocks (15 —1) (5 —1) 
Latins XGroups (21-1) (ng—1) 
Greeks np—1 
Greeks x Blocks (nr—=1 (i5—1 
Greeks X Groups oie: som 
Columns x Blocks x Groups (%e—1)(ng—1)(ng—1) 
Latins x Blocks x Groups (1-1) (ns—1)(ng—1) 
Greeks X Blocks x Groups Gr—1)(15—1)( —1) 
Pooled Ss x Columns Groups/Bloi : art) 
/ Ps/Blocks toU nsisno — nsi —no—ny—nr 
Total 


sro) (nc) (Qo) (na) —1 


——————— 


v 
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SsXColumns/Groups will indicate this significance. Deciding which of 
the triple interactions is significant is even less precise. For the present 
a rational analysis must be used. Although these disadvantages appear 
almost to invalidate this design, it should be pointed out that a signifi- 
cant and important triple interaction is infrequent. Furthermore, in 
almost all cases the triple interaction involving the learning materials 
(Greeks) will be insignificant and unimportant since an effort usually 
will be made to attain uniformity in tasks. 


General Form of Analysis 


The distribution of the df for this design is shown in Table 6. Again, 
as in the five-classification analysis, it is to be noted that the Pooled 
Ss X Columns/Groups/Blocks is actually obtained by summing these 
interactions for Groups and Blocks and not simply by multiplying 

Y nangas indicated. For the df this is of theoretical significance, but for 
the sums of squares this concept is of practical importance. 
i Ma computational formulae for this six-classification analysis is as 
Ollows: 


(1) Correction factor = C = (25 20/N 
(2) Blocks SS = x (32 X)2/(ns/2) (ue) — C 
(3) Groups SS = 27 (£ X)*/nsra)(te)(n2) = C 
(4) Blocks x Groups SS = 22 (22 X)*/ns/0)(n0) 
= = (32 20/13) (no) 


= 3 om X)2/(ns)a) (nc) (8) + 
(5) Ss/Groups/Blocks SS 


«i Èl $E De) - 0 0:/esra e | 


Cc 
(6) Columns SS = X (22 X)*/ns — € 
c 
(7) Columns X Blocks SS = 5 (32 X)’/nsis — 2j (È X)2/ns 


RE E Ca X)?/(nsıe) (te) + E 
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(8) Columns X Groups SS = $ (X; X)*/(nsya)(na) — È (X 30*/ns 
E (2 30!/nsig (nc) (n3) + C 
(9) Latins SS = > (È X)us — C 
(10) Latins X Blocks SS = > (22 X)!/ns,g — > (32 X)2/ng 
i > (22 X)'/(nsis)(nc) + C 
(11) Latins X Groups SS = 35 (Y: x)*/(nsra)(ua) — É (Y: Dyas 
-E (2 X)?/ (asio) (no) (n) +C 
(12) Greeks SS = by (35 X)*/ns —C 
(13) Greeks X Blocks $$ = Y^ (y: J)'/nsis — Y: (Ys X)4/ns 
= A (2 XY/nsis)(nc) + C 
(14) Greeks x Groups ss = 5° (X X)*/(nsra)(na) — 3 (F X)*/ns 
a 


=O: X)*/(n8/0)(ne)(n) + C 
(15) Pooled Ss x Columns/Groups/Blocks SS 


B G S c 

=> xx x-» E X)?”/ncra — POM oo X)*/ns;o 
L P 
= p ‘o> X) äsja — » (> X)?/ns/¢ + x> Hasia] 
(16) Total SS = Pe N 
(17) Pooled Triple Interaction 
SS= 00 Ot 4- y 4. ss dp (189 

Although this is a six-classification 

beyond three triple interactions. If thi 


not prove to be significantly gre. 
/Groups/Blocks, these two SS may 


design there are no interaction 
s Pooled Triple Interaction do d 
ater than the Pooled Ss X Column" 

e combined and divided by the cont 
à more reliable estimate of error variance. 
es it is assumed that before two or more var! 
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ance estimates are “pooled,” the proposed pool meets a test for homo- 
geneity of variance. 


Analysis of Variance of Hypothetical Data: Basic Six-Classification 
Design 

If as in Table 1 we let Blocks correspond to two different kinds of 
rest-interval activities, Groups correspond to three levels of work rate 
lor these activities and Columns, Latins, and Greeks correspond to 
days, lengths of rest intervals, and learning materials, respectively, we 


are ready to re-analyze the data according to the proposed six-classifi- 
Cation analysis. This analysis is presented in Table 7. Since the Pooled 


TABLE 7 


ANALYSIS OF VARIANCE OF DATA FROM HYPOTHETICAL EXPERIMENT: 
Basic Stx-CLassIFICATION DESIGN 


Source of Variation Sum of Squares df Mean Square F 


Independent Observations 


Blocks 32.667 1 32.667 6.515* 
Groups 32.813 2 16.407 — 3.272 
: Blocks Xx Groups 13.395 : Rp din 
Pooled Ss/Groups/Rows 90.248 " rdc 
Total between subjects 169.123 23 
Correlated Observations 
Columns 9.375 3 S Ios m 
Columns x Blocks 25.750 3 RE 
Columns X Groups 20.687 6 p = 
Latins " 20.875 : Mr = 
Latins X Blocks 8.583 3 2.861 = 
Latins X Groups 60.937 6 Him Wm 
Greeks 10.875 3 3.625 c 
Greeks x Blocks 3.916 $ Aem is 
B Greeks X Groups 15.437 6 RSIR ii 
9oled Triple Interactions: 
Columns x Blocks x Groups 
Latins Xx Blocks x Groups 122.311 18 5.724 
P Greeks X Blocks X Groups dm i M 
ooled Ss x Columns/Groups/Blocks 83. 136 " 
Total within subjects 382.800 E 
Total for experiment 551.625 95 


* For df 1 and 22, p.osF=4.30; p.a F 77.94. 
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Triple Interaction was not significantly greater than the Pooled Ss 
XColumns/Groups/Blocks (F —1.460, 2.22 required for p.o) these two 
variance estimates have been combined and used as an “error” term for 
testing the Columns, Latins, and Greeks and their interactions. Asin 
the previous analyses, only the Block means are significantly different. 

The interpretations and rationale of the tests remain the same as 
before. It is understood of course that the use of one greco-latin square 
per Group is only the minimum. Any multiple number of squares may 
be used as required by the reliability desired and other features of the 
experimental design. If one wished, he could derive a variation of this 
design with Greeks defining Blocks as previously described. 


Limilations and A bblications 


Both the five- and Six-classification analyses and their variations 
have wide applicability, assuming the nonsignificance of nonisolable 
interactions. In addition to those already discussed, examples of vart- 
y using the basic design in which the same 
et ocks are: methods of material presentation 
(audio, visual, audio and visual), 


] 5 ey t 
levels of motivation, e.g., ego-involvemen 


~n 
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A NOTE ON PROFILE SIMILARITY 


HAROLD WEBSTER 
University of Kentucky 


The article by Osgood and Suci (2) on a measure of profile pais 
deserves comment. The need for such measures is certainly great, - 
the authors point out, and their treatment of the problem is inte 


problem. 


It is true that most correlation coefficients, when used as measures 
of profile similarity, disregard the absolute differences between means 
of profiles. One exception, however, is intraclass z. Intraclass y between 
two parallel profiles decreases in value from +1.00 toward zero as the 
profiles are moved farther apart. It has the advantage of having e 
known standard error, but the disadvantage of possessing a restricte 
negative range (1). 

The problem concerning the ortho; 
should be made more explicit. 
are orthogonal, that is to say 
then D has the value given by 


gonality of measurement variates 
It is true that if measurement variates 
independent (and thus uncorrelated): 
the authors. In any random sampling 
problem, however, it is unlikely that five Measures such as those $ 
their Fig. 1 would have zero intercorrelations, The problem of allowing 
for the effects of such intercorrelations has been a central one in multi 
variate analysis. Unfortunately the complete solution for comparing 
profiles is indeterminate when each profile represents only one perso 


and hence provides only a single degree of freedom. If each profile 
should represent me 


obtained from 


k k bi 
Dis 22 wid, S j-10:c9 
$ g 


H i er- 
erse to a;;, the measurement variate on 
sample, and d; d; are differences itt 
This is Mahalanobis’ D*, a statistic W 
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ai which is ordinarily necessary for computing the D?. With this 
ransformation Mahalanobis’ D becomes the D used by Osgood and 


Suci. 
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ON THE RELIABILITY OF THE LEADERLESS GROUP 
DISCUSSION TECHNIQUE 


BORIS. SEMEONOFF 
University of Edinburgh 


Ansbacher's recent survey The History of the Leaderless Group D UT 
cussion Technique (1) quotes only one reference to work on reliability 
'of the technique, that of Bell and French (2). Evaluation was in term 
of mutual ranking "in order of preference for discussion leader. 
Although the relevance of this criterion is not altogether clear, the work 
did at any rate yield an average correlation of mean ranks for each 
candidate, within the various groups in which he participated, of 0.75. 
This must be accepted as a positive result, although regarded as 4 
reliability coefficient it is not outstandingly high. d 

The object of this note is to call attention to an alternative metho 
of evaluation, based not on mutual rating, but on an objective assess 
ment of participation. 

The underlying principle is similar to that of the sociometric method 
of Moreno and others. Essentially it is based on the recognition of two 
types of leadership in group discussion, which may be designate’ 
respectively, as active and passive. The former may be measured by 
the number of times a member of the group speaks, and the latter bY 


the number of times he is spoken to. It would perhaps be feasible to 
evolve a formula combining these tw. 


] P 3 s n 
l n : © variables which might give & 
optimum estimate of effectiveness in 


the discussion situation, althous 
effectiveness cannot be measure 


With a selection Procedure similar t 
(4). No observer Participated in t 
in which the candidates sat, exce 
outset. The discussion lasted ab 


© that described by the OSS px 
he discussion, or entered the circ 
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garded 
the cn unm measures each of "active" and "passive" leadership in 
Roan What owen situation, as defined above. These are referred 
designated m vip im AII, PI, and PII, the respective topics being 
and A pija are found between AI and AII and between PI 
Henonstéated mi eene that reliability of these measures has been 
ship" in this. 2n consequently that a meaningful formula for ‘‘leader- 
Words, there ice pin may also yield a reliable measure. In other 
group when tan rap to bea relatively stable structure within the 
correlations b ER in this particular activity. If, on the other hand, 
higher than “ ween AI and PI and between AII and PII tend to be 
Dat any hies — A coefficients for A and P, it would suggest 
ofa pea Y hical structure within the group during the discussion 
edge (or Ever «niue more closely related to such factors as knowl- 
ME "S knowledgeability) in the relevant field, than to any 
Detailed 5 ucture within the group as a group. 
it the ire p have not been published, and are not now available, 
emerged in pina = the possibilities outlined above was that which 
seldom rising E every case. Reliability was thus seen to be low, 
nding tt Neat the level of a correlation of the order of 0.4. This 
tical dicm a ia appear to cast serious doubt on the validity for prac- 
lice lion] ey a discussion based on a single randomly chosen topic, 
I would ax ge or interest would appear to be a dominant factor. 
described So appear to be an argument in favor of what may be 
adopted det object-stimulus method of group discussion latterly 
Makes m in Office Selection Boards in Great Britain. This method 
conversatio a freely developing discussion based on an informal 
group of ote opening similar to one which might be used among a 
made by H angers in a railway carriage. Reference to this method is 
ale will a (3), but itis hoped that a further discussion of its ration- 
reliable dis published later. Whether such a device leads to a more 
investi cussion situation has not, so far as the writer knows, been 
gated. 
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GENETICS OF SCHIZOPHRENIA: A REJOINDER 


NICHOLAS PASTORE 
Queens College 


; rst's 
Since space limitations do not permit a detailed gir fei (2) 
reply (1) to my review (3) of Kallmann's Genetics of c ot di 
I shall select a few of the major points for discussion. den. 
inaccuracies of understanding and misquotations which Hurs 
duces in his reply will have to be ignored. 


à z n’s 

1. Hurst asserts that Haldane and Hogben acclaimed ee P 
Work. In response to an inquiry by the writer Haldane publ have 
that I possess no copy of the Monograph to which you refer, wai 
no recollection of having ever read it, or commented on it buie this 
favourably or otherwise. Mr. Hurst may, of course, attri zr M 
blank in my mind to senile dementia, Freudian i in genetics 
other failing on my part. From what little I have read ont im pre- 
of schizophrenia it appears to me that its genetical investiga certain 
sents grave difficulties. In view of its variable age of onset and un 3 
diagnosis I am Sceptical as to any statements made about its Quem the 

2. Despite Hurst's claim to the contrary, Kallmann did inc pe in 
"doubtful" schizophrenics in the "definite" Schizophrenic —_ figure 
many of his analyses, My statement concerning the 16.4 per s sed on 
(and other figures as well) as including the "doubtfuls" was ba 


's demonstra 
ical discussions my criticism of Kallmann’s 


er- 
ty dispositions of pe 
culosis and Schizophrenia Still holds, (The relevant calculations 


he in terested reader.) 
In contradiction to my sta 
that Kallmann “invariably” inclu tate 
in the subgroups. Hurst is in error, Kallmann’s Table 10 does not $ 
the numbers for any category with i 
entitled “absolute,” Kallmann’s T 
for any cell. Other examples exist. 1 
Hurst alleges that | failed to understand Kallmann’s Mord 
because I did not grasp the significance between “expectancy” and a o 
figures. This table deals with the health Outcome of those children V 


nn: 
€ schizophrenic. According to Kallma 


: : A ia is 68. 
Pring will develop schizophrenia is 0° 
per cent and the probability that such i 


is 45.7 per cent. I criticized these pr. 
significantly larger than unity where. 
abilities, mathematically Speaking, w 
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presents no computation of the probability that the offspring will re- 
main healthy). ‘Therefore, I inferred the presence of "overlapping" 
categories. This may or may not be the case. The absurd result of a 
sum of apparently mutually exclusive (and not even exhaustive) 
probabilities which exceeds unity must be explained. Hurst fails to 
offer an explanation. 

5. In my original review I demonstrated a numerical contradiction 
between the 108 secondary cases enumerated in Chapter 5 of Kall- 
mann's book and the enumeration of the same cases in Tables 34-37. 
Hurst alleges that I am in error because of my apparent failure to dis- 
tinguish between "expectancy" and "net" figures. However, the 
distinction between the two types of figures is not involved and the 
discrepancy is a real one, as the reader can verify for himself by sum- 
ming the “absolute” numbers in the relevant tables. This point is 
adequately discussed in the original review. 

6. In criticism of Kallmann's Table 10, I stated that "overlapping 
categories" were involved (3, p. 294). Hurst states that this is not the 
Case (1, p. 407). Let us examine this table. The subcolumn headings 
entitled “schizophrenia in one parent" and the other entitled ‘‘schizo- 
Phrenia in one parent and other abnormalities in the second parent" 
do overlap. The first phrase asserts nothing about the qualities of the 
Other parent and can very well subsume the second phrase. I admit 
that this might be too literal an interpretation of the subcolumn head- 
ings. However, there is another "overlap" within this table. A given 
Proband could have a schizophrenic parent and also a schizophrenic 
grandparent and/or a schizophrenic aunt or uncle as well. Thus this 
particular proband could be placed in three separate columns (inflating 
the total percentages). The percentages in the last row of the table 
Need not at all refer to different probands. Kallmann provides no 
information which would enable the reader to ascertain the degree of 
Overlap. - 

7. In view of Hurst's comments on the reliability of the clinical 
Tecords used by Kallmann (1, p. 405f) I wish to clarify one of my 
Statements in this regard. My point referred to the possible change 
in observing and recording clinical symptoms as à result of Kraepelin s 
nosological contributions. One of Kraepelin's criteria for distinguishing 
between dementia praecox and manic-depressive psychosis was the 
Presence of progressive deterioration in the patient. The introduction 
of this criterion may have led psychiatrists to look for and record 
those symptoms in the patient which seemed to be in line with the 
Criterion. In pre-Kraepelinian days such a directed outlook was formally 


lacking and the determination of diagnoses could have been eye 
lerefore an error of "indeterminate magnitude is involved in the 
original clinical records of the probands—the initial set of observations 


With which Kallmann began his investigation. 
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It is indeed remarkable that Hurst is incorrect in all his allegat 
I could only discuss a few of his objections in this brief note. E. 
judgment I expressed in the review that the “Kallmann investie. ta 
+++ Supplies no reliable information for assessing the genetic baci 
Schizophrenia" (3, p, 302) is emphasized by the weakness of Hun 
reply. One final remark—in the review I did not deny the possi 
genetic etiology of schizophrenia. 


REFERENCES 
" izo- 
1. Hurst, L. A, Genetics of schizo- 3. PASTORE, N, The genetics of xi 
phrenia: Reply to Pastore, Psychol. Phrenia: A special review. Psy 
Bull, 1951, 48, 402-412. Bull., 1949, 46, 285-302. 


2. KALLMANN, F.J. The genetics of schizo- 
Phrenia. New York: J. J Augustin, 
1938. Received February 18, 1952. 


THE GENETICS OF SCHIZOPHRENIA: FURTHER 
REJOINDER TO PASTORE 
LEWIS A. HURST 
Alexandra Institution, Maitland, Cape Town, South Africa 


's and 
In my original reply to Pastore my allusion to Haldane s 23 
Hogben's view of Kallmann's Work applied quite clearly to their re 


for their arbitrament, 
elaborate and Clarify m igi 
The first Part of Pastore’s C 


original reply that in the 1943 
Reisner (my references 10 and 11), 


Co — 
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basis of new evidence, modified his views as to delails of, although 
not the fact of heredito-constitutional mechanisms in tuberculosis. The 
Magnitude and significance of Kallmann and Reisner's contribution 
cs forcibly brought home by the tribute of Barbara S. Burks on the 
pee of the 1943 presentation of the findings.’ One may add that 
eq of Kallmann's tuberculosis unit, exploring more detailed 
and a and genetic aspects, has gone on unremittingly since 1943, 
in th at a paper from Kallmann, Reisner, and Planansky is expected 
€ near future. 
eae 3 of Pastore’s rejoinder is the most veritable casuistry. I 
of ref he word “invariably” regarding numbers in subgroups for a frame 
the erence defined by Pastore's original criticisms, that is, where 
red are statistically relevant. The same considerations apply to cell 
Pim Pastore cannot claim that his play upon words here affects 
Scientific conclusion. 
ag tions 4 and 5 point, in my opinion, to a confusion between net 
expectancy figures persisting in Pastore's mind. The fallacy of 
store's criticism in his section 4 directed against table 58 in Kall- 
Mann's monograph, on the grounds of the sum of the independent 
si babilities of schizophrenia and schizoidia in the offspring of double 
IZophrenic parentage exceeding unity, is exposed by the following 
Considerations. First, the table reveals quite clearly that of the 55 ofi- 
Spring of such unions, 32 only were schizophrenic or schizoid (16 of 
Sach). Then it must be borne in mind that the corrected rates of refer- 
ence for schizophrenia and schizoidia here are 23.5 and 35 respectively, 


iffering because of the different age distribution (apparent from the 


table) with reference to the manifestation period of the psychosis. To 
ly derived expectancy figures 


cmand that th of these disparate 
Should not eoan 108 per cent ie ideologically unsound. An under- 
Standing of Weinberg’s Abridged Method would have saved Pastore 
Tom this pitfall. p 3 
n section 6 Pastore objects to what he terms overlapping PREY 
?n the grounds of their inflating morbidity figures. He explains this by 
€ example of a subject who may be entered in 3 columns in oi 
aving not only one schizophrenic parent but also a schizophrenic 
Srandparent and a schizophrenic aunt or uncle as well, and so counting 
aS 3 instead of 1 when columns are totalled. What a quibble this is 
comes apparent from scrutinizing Table 10 in Kallmann s monograph 
to Which he specifically refers. It is found to consist of a series of 5 


1 . i 
Tu Bunxs, BARBARA S. Comment on paper by Kallmann and Reisner. Amer. Rev 


berculosis, 47, 572. 
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tables separated by double lines (not columns of a single table) € 
there is no intention whatsoever of adding the totals. In cases (s a 
a subject genuinely plays a double or multiple role, Weinberg Se de 
and sibling method is specifically devised to correct the resulting bi x 
This method is fully described and frequently utilized in Kallmann 
raph. i 
NC ^ — word—I would ask the reader to turn his attention “ee 
from the minutiae of genetic interpretation to general outlines, which t 5 
hairsplitting of the present debate may have obscured. There à 
altogether too much of this sort of thing abroad today. Witness pio 
son Price’s attempt on the basis of anomalies in twin development 1^ 
discredit twin studies in general and those of Kallmann in parena 
although viewing these phenomena in perspective shows that they * à 
of such rare occurrence as to render them incapable of significant 
affecting the concordance rates, their differences and ae 
representative samples of adequate size such as are employed : 
Kallmann. The long tradition of twin Studies which springs i 
Galton is not likely to collapse in the face of such ill-founded attacks 
witness Gedda's encyclopaedic work on twins (1950) and his recent!) 
founded twin journal. 


Received June 23, 1952. 
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HUMPHREY, GEORGE. Thinking: An introduction to its experimental 
psychology. New York: Wiley, 1951. Pp. xi+331. $4.50. 


. Five adjectives summarize the feelings I have about this volume: 
important, difficult, honest, scholarly, and historical. A defense of 
these adjectives should give a prospective reader some notion of the 
kind of book Professor Humphrey has written. 


Important. This adjective is easy. The subject itself is important and no 
ion summary has been available. This book is the best secondary source for 
esearch on thinking that you can buy today. 
ad Difficult. Most of the book is difficult reading and some of it could even be 
alled dull. This adjective gets less applicable as the text proceeds into more 
pidem and more familiar territory. The most difficult chapters are those deal- 
md With the Wiirzburg group and with Selz. These men found conscious proc- 
a es that defied clear description. They invented or adapted German words to 
ame them. Even in German these names connote more than they denote. 
eir concepts were painted on an intricate, highly elaborated, theoretical back- 
Stound that is completely inadequate and unfamiliar today. Translating from 
erman to English and from 1910 to 1950 is a tremendous task in itself. It is 
not Humphrey's fault that the result is hard to read. The worst charge against 
itm is that he devoted half the book to this translation. 
Honest, The reading would have been easier if the author had been less 
nest in his reporting. The white lie, the begged question, the suggestive 
analogy, the over-generalization, and all the other dishonest devices that give 
respite toa weary reader are no part of this book. Each worker is reviewed sys- 
tematically and usually is quoted at some length. Criticisms are given in the 
man's own terms and in the light of what he tried to do. No one is glibly de- 
nounced because he is dead and will not reply. 
Scholarly. Patient scholarship shows through every page. Most psycholo- 
Eists are content with secondary sources and trust Boring, Woodworth, or 
tphy for their opinions. We may scan some original sources and even read 
ew. But it is clear that Humphrey has studied the originals carefully until 
understands what they say and what they do not say. The only place his 
‘Sent scholarship falters is in the decade from 1940 to 1950. m . 
dos istorical, The organization is largely historical, beginning with € 
uer, adding the imageless thoughts and determining Luce pend ie 
fo then moving to Gestalt theories, motor theories, language, anc generaliza- 
59^. Almost three-fourths of the references are dated prior to 1935. Rare and 


in : 
Accessible sources are profusely quoted to preserve them for the future. 


: Because of his concern to keep the record straight and to deal 
Nestly with each contributor, it is rather difficult to see what Hum- 


"$y's own position is. His earlier book, Directed Thinking, 1948, gives 


a 

o e are picture of Humphrey's general stand than does the present 

e n many respects, the present volume is a teacher's manual to 
©Mpany the simpler version of 1948. 
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: ition of 
At the end of the book Humphrey outlines the ae 
the experimental psychology of thinking. Fifty = o organ 
summarized in 16 statements. Thinking occurs when Ri 
meets, recognizes, and solves a problem. A problem is p: s a of the 
holds an organism from its goal. Thinking combines E edu 
problem which were originally discrete. It involves see Dod is 
The form and method of the ingression of the past into fthinkings 
under dispute. Trial-and-error occurs. Motive isan tars to be fro 
Thinking is directed. The Würzburg group believed though wm 
from sensory content. They neglected the image which is oss 
organization. Gestalt theorists have stressed productive as Kou in, 
reproductive thinking. Thinking may be accompanied by Eo i 
muscular tonus. Language cannot be equated with thinking. anane 
zation is a constant response to an invariable feature in nue iota 
context. Images, action, speech, and concepts organize reponi Ee 
problem. Meaning is an artificial problem. At the rate of one it before 
tence for every three years of work, we have a long time to w y first 
we understand thinking. Perhaps the man who summarizes ving 2$ 
century will have at least one quantitative function worth dray ; 
aph. E 
a E the author says, “Fifty. years’ experiment on the pericu n 
thinking or reasoning have not brought us very far, but they E 
least shown the kind of road which must be traversed.” The presso 
is not encouraging, but future travellers will surely agree that Pro 


GEonGE A. MILLER. 
Massachusetts Institute of T. echnology. 


KEMPTHORNE, O, The design and an 
Wiley, 1952. Pp. xi4-631. $8.50. 
This book is a Worthy addition to 

list of titles in Statistics, Although 


student, it can be Profitably studied a 
ers at three different levels of statisti 


rk: 
alysis of experiments. New YO 
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of the theorems underlying the statistics we use and the relations of these 
theorems to the interpretation of experimental data. 


The reviewer particularly recommends an examination of Kempthorne's 

book to anyone who has attempted a systematic increase of his statisti- 

cal prowess and found Fisher's works too elliptical and such books as 
ilks’ Mathematical Statistics too formidable mathematically. 

The first five chapters are devoted to a brief discussion of scientific 
method with special consideration of the role of statistical interpreta- 
tion and to a presentation and discussion of fundamental statistical 
ideas. More attention is given to problems of statistical estimation 
than is usually the case in the books on applied statistics widely used 
by psychologists. The teacher of advanced statistics should find these 
early chapters useful. The reviewer believes he can attest to the 
Pedagogical soundness of the presentation given by Kempthorne, 

aving worked out a similar approach (though neither so concise nor 
80 complete as Kempthorne's) for use in his own classes. 

In the later chapters a detailed discussion of an extremely large 
Number of designs is given. These chapters should be of great value to 
the individual researcher and of perhaps even more value to those 
overworked members of departmental staffs whose duty it is to super- 
Vise the statistical aspects of graduate student research. The table 
9! contents is detailed and descriptive so that it is easy to find informa- 
tion on any specific design. : s 

In sum, this seems an excellent book for use either as text or as 
reference, 

C. J. BURKE. 


Indiana University. 


Janona, Manrr, DeurscH, Morton, COOK, STUART W., and others. 
Research methods in social relations: With especial reference to preju- 
dice. Part one: Basic processes. Part two: Selected techniques. (2 vols.) 
d York: Dryden Press, 1951. Pp. x-- 739. $3.75 each vol., $6.00 
the set, 


These two volumes are intentionally different from each other in 
Organization and level of discourse. The first of the volumes is the result 
à cooperative effort among Jahoda, Deutsch, and Cook, and attempts 

9 present an introductory, integrated account of “the considerations 
Vhich enter into every step of the research process" (p. v) generally 
as Well as those aspects of it specifically related to the area of social 
Clations, with the illustrative material drawn from thearea of prejudice 
ere possible. The second volume is composed of a set of short chap- 
ters y various authors on methodological problems selected with the 
intent of supplementing in more technical detail some of the issues 
iscussed in Part One. The audience at which the books are directed 
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is broad: lay persons who are to act upon the findings of social prae 
students who are preparing to do social research, and social saen 
who have not specialized in the field of social relations. These, Res 
are the knowledge areas and people aimed at by the works au Hite 
In evaluating how well they have hit their targets, neither the v 
bull’s-eye disk nor the red, miss flag is appropriate. usual 
Certainly, the approach is a laudable one; rather than the d 
cold, abstract, machine-like picture of the research process, it is es 
trayed here as being actual behavior of real people and, there 


it 
In general, then, where the books deal with what to do, how Ed e 
and when to do it, they are Solidly based and make a real contri : the 
Nevertheless, Some things about them are disturbing. Inasmuch gx up 
volumes are so different in organization, these points will be take 


: NO P jor } 
or social scientist group. This flaw is not maJ 
this volume; the authors’ attitude and 


But it is a far cry from t 


act to produce social chan 


ra ru 
ge, and yet this is the way the authors’ argument nt t9 
They appear to deny this by 


: < PY Saying, “There is no valid scientific aT se 
compel or forbid [the social s ] to encourage an [action] agency to con 
his results" (p. 320). Yet thi tin£ 
re 


o 
: ; d upon research done for the purpose of prom 
socially desirable objectives i t$ 


he. 
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expressed about "action research." The following quotation appears to sum up 
the authors’ own felt conflict between citizen and scientist: “One of the severest 
obstacles to an acceleration of the process of theory formation is the fact that 
those engaged in field research of the sort we have discussed in this book have 
Not enough time to devote to it" (p. 335). And, even though a great deal of 
Space is devoted to theory in the book, it remains a nebulous topic. As the 

ook is read, one question keeps recurring: “All right. Theory is good and 

Ypotheses are necessary. How are they constructed and used?" Then, too, 
9ne encounters statements like this: "If according to [the measuring] instru- 
Ments, the prediction is not borne out, and if the value of the theory is beyond 

oubt (and this is a big “if” in the social sciences), [the investigator] will con- 
f ude that the instruments did not measure what they were designed to meas- 
E g (p. 110). Such a statement is naive. Is any theory ever beyond doubt even 
if itis not in the area of social science? Shouldn't a theory specify the empirical 
9Perations by means of which it may be tested? 

è Part Two. The most notable flaw in this volume of eleven chapters, each by 
“ifferent authors, is its extreme unevenness. Of course, unevenness is expected 
in à collection such as this, but the range here goes from an exhortatory chapter 

Y Wormser and Selltiz on community self-surveys to a technical chapter on 
Sample design by McCarthy. More editorial supervision would seem to have 

cen indicated. (This last comment might also be applied to the organization 
of the two volumes taken together; there is a great deal of repetition of material.) 

Value judgments and general problems of theory play a minor part in this 
Yolume; these are how- and what- and when-to-do chapters for the most part. 
everal of them are excellent references for the research worker. Notable among 
ese are Kornhauser's guide to questionnaire and interview schedule construc- 
ton, Proctor and Loomis’ review of methods of analyzing sociometric data, 
and Stouffer's revision of Chapter I, Volume IV of The American Soldier series 
on scaling theory. 


By way of summary, let it be said that considerable space has been 
"pent on the negative aspects of the two books under consideration. 
his fact may leave the wrong impression. When these books deal with 
leory and values in science generally, it is easy to quarrel with them 
9r find their approach inadequate, but when they deal with the so-called 
Practical aspects of research, it must be said that they attain their 
Soal of pulling together on an introductory level a large amount of 
Valuable but otherwise scattered material on research in social relations. 
J. C: GILCHRIST. 


University of Wisconsin. 


Tinton, J. W. An educational psychology of learning. New York: Mac- 
millan, 1951, Pp. vii4-248. $3.50. 


This book treats the conditions of learning, particularly those that 
Seem to have significance for education, from the viewpoint of field 
Psychology, It should find a place as a basic or supplementary text in 
Ndergraduate courses. Its usefulness as such is enhanced by the in- 
clusion of several chapters on educational measurement and the nature 
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of intelligence that are largely independent of the author's syster ia 
position. The book as a whole is too elementary for the graduate T ; 
of education, except for the nonspecialist in educational psycho i) 
Considerable space is given to the applications of field psycho uo 
to education. As has been true of others writing from this standpoi a 
the author appears to have been most successful in his handing 
attention and perception as factors in learning, and least successful w ; 
motivation, particularly the acquisition of secondary motives. The su 


s ; : he 
ject of efficiency in learning also appears to be difficult to treat from t 
standpoint of field psychology. 


Ina work of this kind, it is alway 
educational ideas and practices are 
system, or the extent to which they the 
as another. In this respect, Tilton's book shows up rather well. Ins 
first place, it is conservative in its claims, and in the second, it E is 
forth some ideas that stem from its systematic position. An erami 
the envisagement of the educative process as the “planned introduc on 
of novelty in the experiences of the learner." Here the emphasis ES. 
new patterning and new organizations of experience and reorganiza 
demanded by new data is in the Gestalt tradition. 


1 b» 
The book is scholarly and reserved. It is singularly free of extr 


racterize much of current € don 
ogy. For example, the author D 
bute of behaviorism or S-R be y 
] -error and insightful learning as being € 

exclusive processes. Chiefly, he thinks a broader perspective is requi" 


i i 3 : ein” 
since so much i s poorly described in terms of rit 
forcement. Per| 


, ich 
5 à question as to the extent to Me. 
actually demanded by a e 
are as compatible with one sys 


J. B. STROUP: 
State University of Iowa, 


t 
f 
h 


( 
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FILM REVIEWS! 


PRONKO, N. H., & Snyper, F. W. Vision with spatial inversion. 18 min.; 
silent; black and white. State College, Pa.: Psychological Cinema 
Register, 1951. Rental, $2.00 per day; sale, $31.00. 


This film shows the changes that occurred in certain motor per- 
formances of a man during the course of an experiment in which invert- 
ing lenses were worn continuously for 30 days. The tasks which were 
systematically explored were: walking a complicated and very irregular 
chalk line, mirror-tracing of à star-shaped path, Minnesota Manipula- 
tion Test, Purdue Pegboard Test, card-sorting. For these the subject 
is shown performing before wearing the lenses, during his first wearing 
of the lenses, after wearing the lenses 24 days, at the end of the experi- 
ment (30 days), and immediately after removing the lenses. Aside from 
stating when the performance occurred, there are few verbal titles and 
no interpretation. 

. The apparent objective of the film is to demonstrate that although 
inverting lenses cause a tremendous upset in the subject's motor be- 

avior at first, it is possible in time to learn to react nearly as quickly 
and accurately with them on as without them. The qualitative evi- 
dence of this learning process is excellent, but it is regrettable that 
learning curves are not given to show the quantitative changes induced 
as a function of time. $ 

The film would be appropriate in an elementary psychology course, 
as a supplement to the discussion of visual perception, presumably in 
Connection with a consideration of the role learning plays. With con- 
Siderable supplementary reading it might be helpful in an advanced 
Course on perception or when dealing with the field of perception 1n 
an experimental course. 

The chief criticism the present review of t 
ails to show the psychological experience of the subject; it is stated that the 
enses reverse the field of vision from top to bottom and from right to left, 
ut this is no more than a textbook would state. There seems to be no reason 

Why the film might not incorporate, for example, a picture of a room in the 
aboratory as it looks normally and as it appears when wearing the lenses. 

A second omission is the failure to demonstrate the difference in learning 
tasks like card-sorting, which is definitely visually controlled, and the Minne- 
Sota Manipulation Test, which is almost exclusively kinesthetic. Presumably 

€ learning curves for these two tasks were quite different, and undoubtedly 

ey also showed a marked difference during the first lens trials, as compared 
to performance before putting on the lenses, but this is not brought out. 


er would make of the film is that it 


repared under the auspices of the Com- 
sychological Association. Dr. A. A. 
he reviews were written. 
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er Editor's Note: These reviews of films were p 
ittee on Audio-Visual Aids of the American Psyc 
"msdaine was chairman of the Committee at the time t 
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On the whole, this is a good job. It gives a feeling for an impor 
perceptual problem and develops it clearly and understanda M 
photography is good. Any theoretical interpretations will have toc Er 
from the instructor using the film; whether this is a constructive 0 k 
destructive criticism will, obviously, be a function of one's person 
bias. 


DonorHEA E. JOHANNSEN. 
T'ufts College. 


MiLLER, NEAL E., & Hunt, GARDNER L. (assisted by Douglas Law- 
rence and Reign Hadsell). Motivation and reward in learning. zi 
min.; sound; black and white. State College, Pa.: Psychologica 
Cinema Register, 1948. Rental, $2.50 per day; sale, $60.00. 
This film illustrates the significan 

learning of albino rats. Its general 

the subject sufficiently t 

these responses leads to a rew. 


activities is gradually narrow 
response is increased, until the sub 
forming the response that leads to the reward. 


bs 
ba and adually, his activities become cor 
bar and food cup. Eventually he learn 


of wasted action. 


be learned if it is followed by a rewar ' have 
rats in the same apparatus who with 

heel, bite a rubber tube, or fight 

* responses led to the Cessation of shock. The 


nt theorists, This job it does very b 
he film illustrates the point of view 


— v. -Éüiüü m — 


are also supplied. 
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procedure in a way that would be difficult to achieve through lectures 
or reading. It is perhaps best compared with a laboratory period or 
demonstration. Over these procedures it has the advantage (at least 
for students of elementary psychology) of eliminating the fumbling 
and presenting only significant details. 

„It is the opinion of this reviewer that the film would be a very useful 
adjunct to a lecture on the role of motivation and reward in learning 
for the introductory course and for undergraduate experimental psy- ` 
chology classes, particularly if the lecturer finds the S-R reinforcement 
approach palatable. But since it is a good demonstration of instru- 
mental conditioning, it is likely that teachers with different theoretical 
inclinations can also find a place for it in their courses. 

Tracy S. KENDLER. 


New York University. 


Hayes, K. J., & Hayes, C. Vocalisation and speech in chimpanzees. | 12 
min.; sound; black and white. State College, Pa.: Psychological 
Cinema Register, 1950. Rental, $2.25 per day; sale, $50.00. 


. The film stresses two concepts. First, the chimpanzee will con- 
Sistently utilize specific vocal sounds under specific forms of emotional 
Stimulation. These specific vocal sounds are typical of the species in 
general and do not result from social imitation. The subject of this 
demonstration was isolated from others of the same species from birth. 

ound samples of some of these typical vocalizations are presented: 


The food bark during the period of anticipation of food. 
The soft cry during low-level apprehension. 

The high scream during high-level apprehension. 
Laughter during tickling. 


Second, the chimpanzee can be trained to vocalize certain sounds 
Not naturally used; food objects served as motivation for the training 
and continuation of this behavior. Examples of these trained yocaliza- 
tions are presented. These vocalizations have a rough imitative 
quality to the human sounds of mama, papa, and cup. The unnatural, 
trained sounds appear distinctively less smooth and effortless than 


Normal spontaneous sounds. Examples of trained mouth movements 


If the objectives of the film were to present clear-cut experimental 
Tesults, these objectives have been impressively met. However, there 
1S an absence of theoretical explanation, and of indication of the 
Tamifications of the experimental results presented. Without such 
Supporting interpretation, the film appears to have its greatest useful- 
ness in advanced courses in general psychology, where theoretical as- 
Pects of the problems are known, or can be easily comprehended by the 


Student when presented by the instructor. 
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The film appears to be average in photography, ingenuity of We 
nique, and editing. The medium of the sound film has been excellently 
used to transmit the sounds of the chimpanzee voice. 

EpwaAnD M. BENNETT. 

T'ufts College. 


STONE, L. J. When should grown-ups help? 13 min., 16 min.; sound; 
black and white. New York: New York University Film Library. 
Rental, $4.00 per day; sale, $60.00. 


Stone, L. J. And then ice cream (children's meals). 10 min., 16 p 
sound; black and white. New York: New York University Film 
Library. Rental, $4.00 per day; sale, $45.00. 


These two films were produced at Vassar College in the series known 
as "Studies in Normal Personality Development." They are intende 
as class discussion material, for training of students in the techniques ° 
observation with nursery-age children. : ch 

When Should Grown-Ups Help? presents four brief episodes in eà 
of which a child is "helped" by an adult: 

1. Andy is building a tall tower of blocks. In order to complete its top: 3 
needs help. His teacher gives him the help. Then he is ready to start anothe 
tower-building project. ` t?) 

2. Penny is putting on her over-clothes. The adult (teacher or paren pé 
tries to help her, but Penny adamantly refuses, even though the adult keeP 


he 


on, join it with 
3. Donald needs help in pounding a long nail into wood to Join d y 
another piece of wood. He keeps hammering, but he makes no headway: 


wants help but he gets none. He cannot complete his task. and 


: 1 P ^ 
cart. She twists and turns, while the teacher stands by without helping. Bine b 
Charlotte extricates herself. 


And Then Ice Cream Presents several cases of nursery-school chil- 
dren who are eating their school lunch. One eats slowly but metho” 
cally. Another rejects most of the meal. - 
an integral part of the meal, but it is reserved for the time after the foot e 
eating period. Thus the ice cream dessert serves as a motivating fact? 


such classes both the films present simple incidents which could aimi 
late much class discussion. In this connection, each film presents & " 
of discussion questions for consideration by the class, It is doubt ; 
however, whether the films i i | Y 
for other purposes, They lack the wealth of clinical material which ! 


found in many of the Vassar films, such as “This Is Robert" and “Fru 
tration Play Techniques." 
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Photographically, the prints submitted for review appeared some- 
What grainy, but this condition may be corrected in other prints. 
Technically, a device was employed which the present receiver found 
Most distracting. Whenever the passage of time was represented, a 
caption, “TIME,” separated the sequences. This device may have been 
an attempt to substitute for a mechanical “fade in-fade out” or ‘‘lap- 
dissolve,” but the net result was not satisfactory, giving a rather 

jumpy” sequence instead of smooth transitions. 

A major fault of each film is the procedure used for review of the 
film content. The producers have simply repeated the film content ver- 
batim, While this method of review has some merit under certain cir- 
cumstances (e.g., if no one is available to rewind the film), the same re- 
sult could be achieved by showing the film over again. Rather than re- 
View by repetition, a more appropriate procedure might have included 
Summarization, or interpretation of some of the behavior demonstrated. 

Evras KATZ. 


Sonoma State Home. 


VERPLANCK, W. S. and associates. Testing intelligence with the Stanford- 
Binet, 18 min.; sound; black and white. State College, Pa.: Psycho- 
logical Cinema Register, 1950. Rental, $3.25 per day; sale, $75.00. 


This is a simple presentation of the method of determining IQ with 
the Revised Stanford-Binet Scale. 
An examiner administers some of the subtests to different children: 
l ental age (MA) and IQ are computed for children of similar chrono- 
Ogical age (CA). A brief glimpse is afforded of some uses of intellectual 
valuation in teaching, guidance, and counseling. 
. Since it is not intended as an intensive training film on the tech- 
niques of administration of the S-B Scale, the film would be most useful 
in elementary psychology and education courses. It would be especially 
helpful in courses where students had relatively little opportunity for 
Practice in administering and scoring this test. 
. While the photography and the commentator's talk throughout are 
Quite professional, the recording of the examiner's voice seems some- 
What fuzzy in the early part of the film. aan. 


Sonoma State Home. 


Benner, A, E., & McKeever, L. G- u Antabuse” in the treatment of al- 
coholism. 17 min.; silent; color. State College, Pa.: Psychological 
Cinema Register, 1950. Rental, $3.50 per day; sale, $85.00. 


. Interest in the use of Antabuse in the treatment of alcoholism is 
Widespread. Consequently, any portrayal of the manner of its use and 
Its effects are to be welcomed. The film shows the reaction which occurs 
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when alcohol is drunk by a patient under treatment with Antabuse. BY 
actually seeing what takes place in such circumstances, the viewer ob- 
tains an account of the reaction which would enable him to recognize it. 
In addition, information is given concerning the circumstances under 
Which Antabuse therapy should and should not be undertaken. Roughly 
the latter half of the film follows a patient from the time of his admis- 
sion to the hospital until his discharge. Some indication is given as to 
the place of Antabuse in the treatment armamentarium. 

The film could be used successfully in a course in abnormal psychol- 
ogy or social problems. It could very well illustrate a lecture on the 
treatment of alcoholism. Although the film assumes some knowledge o 
medical terms, ignorance in this area is no handicap. Viewers should, | 
however, have some orientation concerning alcoholism before seeing 
the film. The film might be shown to police officers who will have greater 
occasion to see the sufferer from an Antabuse reaction as use of the drug 
increases. 


ALBERT D. ULLMAN: 
Tufts College. l 
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A CONSIDERATION OF SOME CONCEPTUAL TRENDS 
IN COMPARATIVE PSYCHOLOGY? 


T. C. SCHNEIRLA 
The American Museum of Natural History 


Have WE A COMPARATIVE PSYCHOLOGY? 


us One might say that ideally comparative psychology exists when the 
mparative methods of science are applied to psychological problems. 
Re must have been, in part at least, what Wundt had in mind in 
iting his Vorlesungen ... (181). Potentially, such a program would 
appear to offer a good basis for bringing together and integrating too- 
lvergent fields such as animal, child, and social psychology. Of course 
1$ type of approach has not disappeared altogether from psychology, 
9r in recent years we have had an American edition of Werner's Com- 
ane Psychology of Mental Development (171), utilizing animal, 
à ‘Id, cultural, and social evidence in dealing with common psychologi- 
a Problems, and there is developmental psychology (103) which offers 
Somewhat limited and loose kind of alliance of child and animal study. 
Owever, the pre-contemporary and contemporary trends have led us 
gon Such integrative advances, for the most part, undoubtedly in 
Ome measure because of the difficult and tenuous nature of extrapola- 
es among these disciplines. On the whole, comparative psychology 
, Currently regarded as contained by animal psychology. But the 
'Sestion and assimilation have been uneasy and incomplete at best. 
Although a sound use of the comparative method would be expected 
i unify and mutually strengthen all psychological fields having to do 
a 'th problems of development, we have at the present time no articulate 
Ed integrated advance of the kind. One's strong impression 1$ that no 
c ard-looking program of the kind extends through animal psy- 
Ology. Konrad Lorenz, the central figure in a vigorous contemporary 


poup of European students of animal behavior, has commented as 


0 CAT 
lows upon one symptom of our situation: 


ird 


1 H 
+The The basis of a paper delivered by invitation at the symposium on Conceptual 
c “nds in Psychology, annual meeting of the American Psychological Association in 


"ago, September 1, 1951. 
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Since the days of Charles Darwin the term "comparative" has assumed à 
very definite meaning. It indicates a certain rather complicated method of pro- 
cedure which, by studying the similarities and dissimilarities of homologous 
characters of allied forms, simultaneously obtains indications as to the phyletit 
relationships of these forms of life and as to the historical origin of the homo 
ogous characters in question. I need not enlarge on the details of this metho 
which is a commonplace to biologists and physiologists. We all know perfectly 
well what we mean by “comparative” anatomy, morphology, physiology, 2? 
soon. But it is all the more misleading if psychologists, who evidently are nO 
familiar with what we mean when we speak of the comparative method, app Y 
the same term in a very loose sense to all behaviour studies concerned with K 
ferent forms of life. I must confess that I strongly resent it, not only from p 
terminological viewpoint, but also in the interests of the very hard-working an 
honest craft of really comparative investigators, when an American Jouri 
masquerades under the title of "comparative" psychology, although, to the es 


of my knowledge, no really comparative paper ever has been published in 
(87, pp. 239f.). 


If this somewhat abrupt comment is even partially correct, We terr 
cause for concern. If the Journal of Comparative and Physiological Psy 
chology does not live up to the senior term in its name, there may, i 
cause for editorial study as to how far the journal caz be representat ; 
under its present editorial program. But since this journal undoubte i 
1s representative of current developments to an appreciable extent 
reactions such as that quoted above must be given very serious gor 
sideration. 

Let us define the feasible limited objective: a comparative psychol 
ogy of animal behavior, as the study of similarities and differences : 
adjustive capacities and personality among the types of living organis" 
(128). To what extent, if at all, do we have such a subject in America 
psychology? There appears to be no waning of interest in carrying 9 
studies with animal subjects. In the decades from 1888 to 1940, in p4 
annual total of articles appearing in 14 psychological journals, the per 
centage of articles dealing with animals below man has risen ste? ily 
from 3.5 to 15.2 per cent (20). Our deviations, whatever they maY, n 
evidently cannot be attributed to any neglect to carry out investigatio” 
with lower animals. i li 

The answer may lie in how and to what extent we study 20/7 4 
À few years ago (127), I compared the Journal of Animal Behav! “a 
its content from 1911 to 1918 with the Jo; pta 
in its content from 1938 to 1941, as to the kinds of animals use 4 
subjects for the reported studies. A striking difference appear? i 
typified by the fact that While papers j f 


_ 


C 
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that in 1946 and 1948, respectively, rats were the subject of 72 and 66 
per cent of the papers in the Journal of Comparative and Physiological 
Psychology, all submammalian animals just 4 and 6 per cent. This 
trend toward concentrating on a single mammalian species as subject 
in the investigations of animal psychologists cannot be taken to mean 
that we have solved even the principal problems concerning inframam- 
malian animals, notwithstanding the fine beginnings made earlier in 
this century by Yerkes, Jennings, Thorndike, and our other pioneers 
in the comparative field. Of course, in this space we cannot hope to 
offer any substantial analysis of the complex developments in biology 
and psychology, not to speak of the world in general, which must 
underlie the described symptoms. The practical consideration of 
Paramount importance here is not how many types of animals we use 
in our investigations, but whether or not we use the comparative 
methods of science in working with them. Or perhaps the more primary 
Question is whether we are even interested in such a goal. 
Actually, we have developed no discipline of comparative psy- 
chology, either in investigation or in theory, of any substantial propor- 
‘ons. Just last year, a scientist in another field was prompted to write 
that “The life sciences and the sciences of the minds of both animals 
and men have been neglected too long" (174). Of course there has been 
a considerable amount of investigation of special problems such as 
Sensory processes, neural mechanisms in learning, problem solving, and 
higher processes (48, 92, 101, 102, 128, 165). The rat psychologists 
Must not be held lightly, for they have accomplished many useful 
Ings (27). But their work has not favored, and in many ways has 
°Pposed, a trend toward a consistent, comparative study of behavioral 
Adjustments and psychological capacities throughout the animal series. 
‘his is true notwithstanding the fact that the studies on animal capaci- 
ties Carried out by psychologists such as Thorndike, Yerkes, Watson, 
ashley, Hull, and Tolman, to mention some contrasts, have occupied 
basic and indispensable position in the development of modern 
Merican psychology. . . 
However, the fact is not at all obscure that American psychologists 
have turned from comparative method to an anthropocentric interest 
es exploring specific problems, from more naturalistic procedures and 
atti tal emphasis in pursuing these prob- 


‘tudes to a technical, instrumen ) l; 
ms. Here we may consider a bit of human behavior which seems not 
p Just last year at a confer- 


"Drepresentative of the general situation. j r 
nce, one of our well-known animal psychologists, speaking under the 
title “Levels of Integration along the Phylogenetic Scale—Learning 

Spect” (45), explained that he would limit his discussion mainly to 


a 
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primates, because they are closest to man and well studied. T 
primates are fine animals, interesting and important, but in a "- 
tive sense they are not a very large part of the phyletic baseline. T 
attitude, we must admit, is typical, a sign of the times and no rele 
on zeal or intelligence. In actuality, American psychology has turn * 
sharply away from the beginnings of a comparative methodology Pe! 
ceptible earlier in this century. f a 

Presumably, the broad- responsibility of psychologists as psyc g > 
gists concerns investigating all aspects and relations of behav 
personality, and social organization in the universe. Instead, W! i 
respect to animal investigations, the following anonymous statemen 
seems to be the consensus: 


This is assuredly a pivotal point in investigative and theoretical attitude 
which certainly has led to m 


in general. Some of the under! 
as defensible as seems to be 


` LUE ua 
a notion about which scientific bias act r^ | 


threatened to center." Kóhler believes, however, that a "strong idt ! 
est in the conditions of experimenta] proof," which he finds dom! als? 
among American psychologists, Will overcome the hazards, an 
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| that a trend toward a widened horizon of investigative and theoretical 
interest is apparent. Can we hope that such is the case? 
It is very probable that a strong inclination at present discernible 
among general psychologists in the United States, to doubt the signifi- 
. Cance and even the relevance of animal evidence for human psychologi- 
cal theory (e.g., 7), is in good part a reaction to the conditions referred 
to by Kóhler in the above statements. These critics, from a strictly 
anthropocentric standpoint, do not seriously accept the post-Darwinian 
Premise (165, 166) that studying the animal "mind" is an unfulfilled 
Tesponsibility of scientists. Not long ago Gordon Allport (7) gave 
explicit utterance to such a view, particularly on the ground that the 
gap in psychological capacities between man and his brute relatives is 
too great for any real help to be expected from infrahuman studies. 
Far from strongly negating such narrow views, most American animal 
Psychologists at present seem to be really nonevolutionary minded, in 
the sense that they show no special zeal to find how man differs mentally 
rom lower animals and vice versa, but rather focus strenuously on 
8eneral problems without much attention to phyletic lines. ; 
This practice seems dangerous to the depth and breadth of scientific 
chavior studies, even for the limited goal of understanding man. Even 
to justify using animals such as the rat, ina completely anthropocentric 
Sense, as equivalent to man in given respects, there would have to be a 
Substantial use of comparative techniques. How else could we demon- 
Strate that whatever animals might be convenient to use were not too 
Issimilar mentally from man to meet the specific needs of the problem? 
Really, the entire discussion here seems rather schizoid to the present 
Writer, 


Criteria such as those now prevalent, emphasizing phyletic similari- 


lés and minimizing differences, may perhaps be taken to represent a 
Contemporary form of anthropomorphism which subtly avoids men- 
talistic terminology but inevitably becomes loaded with eters! 
implications. The point, of course, is not any serious ener P 
the specific superficialities of traditional mentalism, for the m = 
contemporary American animal psychologists is avowedly o os 
and non-mentalistic. Indeed, the specific superficialities of tra ae 
Mentalism are seldom noted. To the arguments of European phe- 


Nomenalists such as Bierens de Haan (16) fora subjective and inferential 


scriptio : “mind,” we may oppose the comment of Boring 
ieee objective system, that of Skinner 


(143). « functional dependency that result from 
he aatete ot E t of a controlling mind in the 


same limbo to which phlogiston has been consigned." Quite so! B 
the same, the mentalists may argue, with reason, that the operati thi 
and operant Systems have made no great strides toward ae? 
problems of “mental Organization” toward which the AEA ‘oul 
cepts were directed. A useful hint for objective theorists may a 
in Lashley’s (77) remark that “the question ‘What is the menta y 
of an animal?' means then: what is the level of organization e 
activities," Statements such as this should be inspiring to those pe 
ested in the development of a comparative psychology (although For 
will not satisfy the Minority of phenomenologists in our midst). 


> NF z B ; the | 
a discipline of Serious contrasts is Implied, with emphasis upon 


A d 
g à "eor. ities an 
significance of differences as well as Similarities in capacitie: d 


"e |l To 
can psychology Suggests that we are not too close to this ne brie 
investigate, perhaps the most efficient Procedure is to begin pr 
comparative Study of how Some of our chief concepts are use 


“THE INNATE” 


" in 
Ina Symposium on heredity and environment (157) published | 
the Psychological Review in 1947, Beach 


mposium have emphasized the Pe 
avior” (157, P. 348). Now ; i5 
mean only that the py o dl 
"man-made, and spurious"? If the ots 
» the surprise must be all the grea à 
his present Somewhat uneasy role in 
i my Was accepted implicitly # 


N : inti- 
the symposium. For the contributors agreed in general that the “an 


instinct writers” (55, 71) of the twenties 


both by implication and by explicit ideology, they swung strong 


. n > ure 
may inquire how far this proced 


h inct 
Patterns as innate. be oe 
certainly had the leading conceptual role, One of the contribu 


E 
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( In discussing whether so-called hereditary behavior is "innate or ac- 
quired,” made the following statement: 
i Adult rats, fully watered and fed, will hoard five to twenty pellets per day 
1t placed in hoarding apparatus and left there. Since the rat only eats one or 
two pellets a day, this is plainly hoarding. And since it comes out spontane- 
ously without training, itis plainly instinctive. Of course, rats may have learned 
to hoard early in infancy because of competition for food in their home cages, 
se hoarding is so universal in laboratory rats, always fully watered and fed, 

at such learning is unlikely (100, p. 336). 


Certainly, many animal psychologists have not ceased to rely upon 
the criterion of universality to bolster an argument for pattern innate- 
ness, despite lessons from the past such as that conveyed by the 
coenotrope” concept of Smith and Guthrie (146). For that matter, 
the main load of argument also frequently rests upon the criterion of 
farly appearance, with experiential factors rejected out of hand if there 
^re no obvious indications of them or if the experimenter has not intro- 
"ced them programmatically (i.e., operationally). And in this ex- 
Seedingly controversial field, teleological implications frequently lurk 
ender the guise of supposedly functional terms. It may be suggested, 
for instance (63), that pulling-in or dragging-in behavior would be a 
Proper operational substitute for the possibly improper term "'hoard- 
Ng,” at least until we know more about what the rat's intentions are 
in such behavior, Retrieving behavior is also recognizable as a kind 
of “pulling-in” activity; and a common use of this term suggests the 
desirability of investigating possible relationships between these pat- 
erns, 

, There is no denying that much of our contemporary literature in 
this field is set along nativistic and preformistic lines. But also, as 
Nastasi and Foley (8) point out in a timely critique, psychologists 
Often (and biologists not infrequently) “define heredity indirectly, 
vaguely, or inconsistently, especially when it comes to the domain of 
®havior phenomena." As these authors say, the definition of both 
“eredity and environment, especially for the purpose of psychological 
'nvestigation, is exceedingly difficult. They offer a provisional consider- 
ation of behavior etiology in terms of structural and functional factors : 
instead of heredity-and-environment. How far such substitute dicho- 
9mies may be expected to reduce the fallacies in the hoary one of 
pature and nurture is not too clear. However, Anastasi and Foley 
elieve the substitute should promote general understanding of state- 
Ments such as Jennings’ (65) that: “That which is directly inherited 


H * LL i 
.' +48 the set of genes, with the accompanying cytoplasm," in relation 


9 Holt's (55) reminder that “No potential character ever is 'already 
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contained' in anything . . . [so] that the applicability of the concept ; 
heredity to behavior phenomena is indirect and remote." How k. 
have the implications of statements such as these, based on Mes 
theory in modern genetics, received consideration from animal psc 
ogists and behavior students on either side of the Atlantic, in the 
investigations of so-called "innate behavior"? in 
The implication that “beyond the genes, which are the really e 
herited part of the organism, lies a problem of development, efte 
seems elusive to behavior students. It seems unfortunate for prose 
along these lines that certain of our leading theorists have withdraw! 
somewhat from outpost positions once boldly taken. In the bat 
environment symposium, for example, Carmichael (23) discussed E 
Growth of the Sensory Control of Behavior Before Birth" without 
ence to or use of his earlier significant theoretical contribution to "n 
question (22), bearing on the development in utero of integration® - 
intrinsic and extrinsic factors influencing embryonic growth and act e 
ties. What intervening events in science have led to such changes }§ " 
clear. The significance of drug-inactivity studies with lower back 
brates (21, 164) for this question now appears somewhat equiv 
The recent study of Fromme (40) indicates that a drugged condition 
inactivation has different effects upon development of aquatic a 
tion in frog tadpoles, depending upon whether the drug acts prior T 
stage 17 or during the critical stage 17-20 interval. When these mate, 
have been clarified, there remains the question of how far eviter 
from such processes on the amphibian level can be extrapolated to " 
level of mammalian development. Although, as Sperry (184) m. 
“Holt (1931) and others earlier minimized neural organization availa e 
through maturation alone," it is equally dangerous to swing to the opk , 
site extreme for vertebrates in general on the basis of results sugs” 
ing the role of matured neural paths for some of the simpler respon? 
in the lower vertebrate classes. tic 
Currently, emphasis is surely light on the need for system 
ontogenetic behavior studies and analysis of developmental stages ml 
sidered as interrelated. Analysis is usually cross sectional, and is T! ^ 


: ;hich 
duced by frequently arbitrary assumptions about procedures wh! 


supposedly rule out the determinative role of extrinsic factors gum 
early stages. For example, the method of isolation, in which a labor? ye 
animal is raised away from others of its kind, is very often adopte isk 
a presumably rigid control for experiential factors. However, the aa 
of leaning upon this crudely teleological c 


Mr" a c 
, A è riterion is indicated by re Ol 
sideration of how the individual animal itself, as a representat! 
"its own kind," may be a f. 


actor through processes based upon 


+ 
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stim E H . " "NT . 
ulative events in its own private activities. Consider a hypothesis, 


ia ; A : 
sed on this point, with reference to the controversial problem of 


BE chicks recognize other chicks to any important extent on an 
cma gi (58, 110). Since a segregated chick usually chirps when 
be piso "1 fed, and in similar situations, à factor of learning may 
née uce favoring its approach to other chicks as against duck- 
E in later "choice" tests. Controlling possibilities such as this 
in : s a challenge to the theoretical vigilance and instrumental 
genuity of the investigator. 

B clear, as Leuba (82) states, that a systematic study of innate 
aalen pre . This should involve analytical approaches to the 
Died ien of behavior development in à variety of animals. Another 
dn. the Ems to bea new methodological equipment of improved controls 
havior experimental intervention of preconceived ideas of innate be- 
iore. nie It is suggested (124) that even an insect has an 
blo y which must be considered if we are to understand its full- 

wn behavior pattern. 
— (42) reminds us, the nature-nurture question is a pseudo- 
Penes: which has not brought science closer to understanding the 
biolo stage of heredity to behavior patterns. The field of genetics in 
hgh has concerned itself largely with morphology, whereas psychol- 
Soon ave studied behavior largely in pre-Mendelian terms. The 
Tie interest in a joint discipline of ‘psycho-genetics,”” which Hall 
teers Stresses the need for a rapprochement of these two fields in 
Ser igation. Such studies, performed on a systematic basis, should be 

y useful, as one source of evidence for a systematic theoretical 


examinat: a s M z 
mination of "innate nature." But investigations of hereditary-and- 


b . : 
ehavior correlations must be paralleled or extended by analytical 
al type, if evidence from such 


Studi 5 A : 
LAM of ontogenic stages 1n each anim 
Search is to be properly evaluated and validly explained in theory. 


bs There are very different attitudes toward the value for animal 
ruri ud of studies on morphological and physiological factors 
of de. behavior. Skinner (31) for instance maintains that a science 
(88). avior may be developed without reference to neurology; Loucks 
Bol ipee on the other hand that neurology and neurophysiology can- 
this "^ excluded. Discussing the difficulties, Lashley (76, 77) points to 
di act that in some organisms where the relations are simple and 
rect (e.g., the earthworm) it has been possible to show correlations 
in cde specific structures and behavior, but in more complex reactions 
in the influence of hereditary factors appears to be ew se 
t in birds), clear correlative analyses have been baffled. ate 
V, an even weightier challenge to understanding the role of struc- 
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ture in behavior is encountered in the processes of behavior We 
ability. The challenge, however, is to improve theory, not to bo m 
with agility. How well such theory is improved may deter m T 
relevance of evidence from psychogenetics for the problems o 
ior” and of ontogeny alike. 

Eu aria and systematics in biology have plaer 
fundamental emphasis upon structural relationships among s E. 
groups, implying some more or less important significance for a e E 
adjustments in the respective groups. In the recent pec de 
this field (65) this emphasis has been extended very actively 


E H E " . cies. | 
consideration of behavioral factors in the adjustive repertoire of spe f 


: o 

Animal psychologists, as Nissen (106) says, have found it difficult 
see “how major psychological emergents are demonstrated to com att 
with major and abrupt changes in structural characteristics er. 
ating larger taxonomic groups, especially the phyla." This di ative 
certainly rests to a great extent in the lack of analytical compar ups 
studies on patterns of behavior and their variations in related gr ; 
The generalization that a direct involvement of structural factors 
the functional determination of behavior patterns decreases phyletica 
from lower invertebrates to mammals (92) may be considered et ua 
rather tenuous introduction to the necessary programmatic invest 
tions. ally: 

If psychologists neglect to carry out such research systematic’ 
others will attempt it, in their own ways. Biologists have recog”! 
for some time that behavioral characteristic: 
taxonomic affinities (85, 112). 
greatly stimulated interest of 
Lorenz (85, 86, 87), leader of 
European zoologists devoted 
say that: 


s may be useful a 
The heuristic value of this fac 
biologists in animal behavior. 
an enthusiastic contemporary gro"P 
to studying behavior, has been le 


... behavior patterns are n 
in different ways, accordi 
which animals of a given species have got, 
“have got” claws or teeth of a definite mo 


ot something which animals may do or not do hing 
hey 
i s 
exactly in the same manner aif the 
rphological structure. . . - FO” 


H . . H 4 $ p 
forms, simultaneously obtains indications as to the phyletic relationshiP? s 


these forms of life and as to the historical origin of the homologous charac 
question (87, p. 238). 


; is bounded 
Such conclusions seem inevitable to those whose experience is ban f 
largely by specific behavior observations together with the reali 


| 
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morphology. There is, however, much more to this than meets the eye, 
and perhaps psychologists should pay more careful attention to the 
validity of attempts to draw up principles of behavior in direct parallel 
with principles of morphology. 
3 Not just because of its practical use to taxonomists, but more 
important, to observe and learn its nature, Lorenz urges behavior as 
an important object for biologists to study. He presents them with a 
rather neat, positivistic theoretical system (85, 86) whereby behavior 
patterns are viewed as innately determined through intracentral 
processes in the nervous system, with specific stimulative effects acting 
as “releasers” to trigger them off. Lately, Lorenz (87) has begun to 
Speak of natively determined patterns as “endogenous behavior.” The 
investigations are essentially observational, qualitative, and relatively 
simple, mainly on birds although with studies on insects, fishes, and 
other forms also involved. The approach is avowedly comparative. 
However, since the theory is essentially preformistic, with an a priori 
emphasis upon the "native" aspects of behavior, a really comparative 
methodology of animal psychology has not yet appeared and may find 
difficulties in growing within this context. The proneness to impose à 
similar rigid nativistic ideology upon behavior in different and even 
Widely different animals may be suggested by the final statements in a 
recent paper by Lorenz: 
1. itis high time that social and group psychology began to occupy itself with 
the Physiological side of behavior and more especially with the innate processes 
of which I spoke above. It is high time that the collective human intellect got 
Some control on the necessary outlets for certain endogenously generated drives, 
or instance “aggression,” and some knowledge of human innate releasing mech- 
anisms, especially those activating aggression. Hitherto it is only demagogues 
Who seem to have a certain working knowledge of these matters and who, by 
evising surprisingly simple “dummies,” are able to elicit fighting expo 
eee beings with about the same predictability as Tinbergen does in stickle 
acks (87, pp. 266 f.). 
The Lorenz system has been criticized as “too simple." With all due 
oe to its desirable emphasis upon behavior study, the present writer 
onders about the validity of its basic postulates. : 

That the Lorenz ceed system is not without its rs E 
American psychologists is indicated by the numerous ped s if 
ìn the recent handbook (155) in which, however, no critical appr ih 
undertaken. There are indications, it must be said, that a AL dE 
With a presumed native predetermination of behavior may ead to 


n : i . Thus from 
Coking necessary controls or significant aspects of evidence 


2 E Sur “u ” 
Models, artifacts, used in the investigation of releasers 


570 T. C. SCHNEIRLA 


an investigation frequently cited as evidence for Lorenzian principles, 
Tinbergen and Kuehnen (160) reported that the gaping (i.e., bill- 
opening) reactions of young thrushes are released initially by mechani- 
cal stimuli, but after the tenth day also by visual stimuli such as à 
black disc within a given size range in diameter. However, some obser- 
vations by Lehrman (81) raise a serious question as to the validity of 
the Tinbergen-Kuehnen interpretation of the visual stage as. natively 
determined. In the days immediately preceding that stage, the young 
nestling’s eyes are likely to open during the latter part of the bill reac- 
tion (for example, while the parent bird is sitting on the side of the 
nest). A contiguity of stimuli is thereby effective with the critical re- 
sponse, which may introduce conditioning as a factor preparatory to 
the visual phase. 

It is doubtful whether any methodology can be successfully com- 
parative without a thoroughgoing concern for ascertaining the charac 
teristics of ontogeny in each behavior system studied, as a step pre 
liminary to the intellectual process of comparing behavior patterns an 
personality in different animals. 


LEARNING 
By and large, American animal psychologists have worked most 


sd in particular (79, 80, 152), By and eS 
a any) 


á E ion 
i 8 readily gains the impress, 
that those Carrying on work in this field often are likely to gros5; 


underestimate their own roles in the Situation, as complexes of expel” 


i responsibility thus involved is idu 
by Melton's (98) statement "Stimulus response and field theor? 


- 
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among the causes of contradictory results, in addition to the variations 
in investigative situation and poorly known conditions mentioned by 
Brogden (155), the experimenter himself must play a large and fre- 
quently uncontrolled role. His responsibility for narrowing down the 
scope of experimentation so that a limited and “unnatural” view of the 
phenomenon may be obtained in the end, is suggested by Brogden’s 
(188) reminder that “The response has rarely been the independent 
Variable," although it may be an important variable. Aiming for 
Strict control, an experimenter laboring under the weight of a con- 
hie theory may acquire a sort of “tunnel vision” which blocks 
rom view aspects of the phenomenon which happen not to lend them- 
en to convenient study under his methods, or within his attitude. 
e. aiming to attain a strict experimental control, through losing 
the relation of trees-focused-upon to the forest he risks the loss of valid- 
ity in the study of nature. Is it possible that the contemporary field 
x ale J investigation has become overspecialized along these 
nes? 

The conditioning and the trial-and-error approaches to the study 
of learning both have existed in various forms for some time, often with 
applications to very different contexts (52, 166). The influence of 
Pavlov's (111) and Thorndike's (158) findings and theory tended to 

€ somewhat different in American psychology. Thus, after Watson's 
(168, 169) inspired theorizing based on conditioning theory to a great 
extent, some investigators emphasize contiguity and reinforcement 
(182); after Thorndike's versatile studies of learning, with or without 
the influence of McDougall (97), other investigators emphasize the 
Initiative, goal-seeking tendency, or cognition of the organism (80). 

aier and Schneirla (92, 93) distinguished between contiguity and 
Selection as conditions making for qualitatively different processes in 
the learning adjustment; Skinner (142, 143) and Hilgard and Marquis 


(83), from an operational point of view, distinguished between classical 


and instrumental patterns of conditioned learning. Culler and associ- 
ts corroborating à qualitative 


d (29), in particular, reported resul ; 
'stinction. To Kendler and Underwood (67), from the reinforcement 
for such a distinction; how- 


Standpoint, the results seemed insufficient 
€Ver, to Birch and Bitterman (18) the evidence seemed adequate, and 
Maier and Schneirla 


further evidence was cited to support the position of 
(93). Skaer i Seis (62, 152) hold their lines to a 
concept of monomorphic learning without essential change. Tolman 
(163) has recently accepted the premise that qualitatively different 
Sàrning processes exist; however, his distinguished processes all have 
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Thus far, the principal emphasis in studying learning has besg 
upon the highly specialized investigation of a few mammalian DEN 
without too much emphasis upon differences in patterns. The dem 
tively few comparative Studies attempted have brought interes oh 
results. Thus, although a spider monkey investigated by Lashley K 2 
could not master a similarity relationship ina matching problem, E 
was easy for a chimpanzee. “An attempt to analyze the learning proce 


3 5 ts 
here results in the discovery of apparently different processes," Ra 
and Formica ants in suitable scale replic. 


different types of learned organization (126). Although available 
theories present no very promising resources for dealing with om 
parative evidence, analytical studies of learning in very different a 
types should reward us with important new evidence and fresh theore 


Because of limited evidence, conclusi 


: 3 pe t ule: 
ng, very different views exist. As à IU. 


; ar 
d that we may soon discover a trend toW 


" A $ in 
a genuine consider. ersonality development 


learning theory. 


A direct challenge to the sou 
Lashley (77) when, after stating 


- Cue K— mee 
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to exhibit an appreciation of spatial relationships of the same nature 
25 concepts of spatial relationships basic to mammals, remarks that 
The mechanisms of instinctive and intelligent behavior thus seem 
fundamentally the same." While no doubt overgenerous to the status 
of arthropod capacities, and although unsupported by analytical evi- 
dence, this comment nevertheless calls attention to our lack of syste- 
matic comparative studies of adaptive behavior on different levels. As 
Hebb (48) concludes, ‘‘We shall almost certainly find that the con- 
Ception of a general level of intelligence is useless and that we shall 
have to learn how to define, not a single continuum, but a number of 
Continua, requiring qualitative as well as quantitative analysis of 
behavior,” 
A stock definition of animal intelligence, “the capacity to meet 
E environmental conditions successfully," does not hold up, well 
Sainst the questions: “What conditions? How new? And how met?" 
Son E the process dependably, we must know more about the 
m Tan of adjustment and the ontogenetic prerequisites than is 
Pi y known. Effective adjustment to an "emergency" offers an un- 
fer criterion for intelligent behavior, for it is conceivable that dif- 
of ent animals meet their respective crisis situations with equal degrees 
Success but on the basis of very different organizational processes. 
Complexity," often used as a criterion, is hardly standardized in 
Meaning and is a weak pillar to support evaluations. As Nissen (106) 
States, although “the recurring term in phyletic comparisons is increas- 
ing complexity . . . [it is] of course too broad to be useful, unless the 
Complexity is further specified." For example, in keeping with a com- 
plex morphological makeup, the starfish is capable of complex locomo- 
tive Processes, in the sense of a very involved neural and stimulus- 
response repertoire, in which, however, a low-grade integration is 
Predominant (43, 145). It is doubtful that complexity may be taken as 
evidence for intelligence status, unless the concomitant qualitative 
Characteristics are known. Formica ants can learn complex mazes, but 
the habits are organized in ways inferior to those of the rat, and their 
“pplication of the habit to new situations is also inferior (126). Ina 
Molecular” sense, trial-and-error solutions by higher mammals may 
© more complex than “insight” solutions. 
ee great difficulty is that the composi 
abl compared, intelligence capacity, 1$ nec 
€ extents by auxiliary factors such as S 
*rity, and motivation. This entire “assisti 
erms it, must be made functionally equiva 


te variable to be measured 
essarily influenced to vari- 
ensory acuity, motor dex- 
ng caste,” as Nissen (106) 
lent in the compared sub- 
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ingly difficult 

jects, or otherwise controlled. It is of course an ae 
prospect to determine a weighting for the sensitivi ty factor, | Or € 
in animals as different as the rat and spider. For Lex es 2: 
McBride and Hebb (96), after endeavoring to compare the inte Wes 
of dolphins with that of higher vertebrates, reached the woo da 
at present no adequate method exists for this purpose. Not pe dié 
the auxiliary factors seem inextricably involved in the pattern, m cat 
problem-solving process itself may be elusively different in di male 
types of organism. These considerations suggest a need for really 
systematic efforts to solve the problem, not for giving up. is. T8 

That results from original learning tests offer an elusive basis "t 
comparing intelligence is indicated, for instance, by the ne 
Searle (133) experienced in trying to isolate a learning factor in ane MC 
cal tests with "bright" and “dull” strains of rats. And in the pa 
test situation, very different patterns of mastery may appear in T 
learning (94). An extrapolation of human intelligence-test woe 
Promises better results. A few beginnings have been made in devis to 
batteries of tests in which, in various problem contexts, the aan 
adapt a learned repertoire to new situations is measured systematica"? 
Fischel (37, 38), in an in nd 
different animals in Such terms, has tested reptiles, birds, dogs, A 
human subjects in a comparable situation. The subject is first P a 
mitted to master a characteristic adjustment to each of two peo 
different attractiveness, then is tested in his ability to use these adju 
ments appropriately in a combined presentation. 
ast experience is of ya 
' as the history of the multiple-cho" 
test has shown (150, 184). Using the discrimination-generalizat?. 
test (cf. 114) ina Programmatic way, Harlow (44) and his collaborat 
have outlined the manner in which a monkey advances by HEEL. 
experience in the situation through Successive “learning sets," from p Q 
ple to complex and plastic reaction modes. Harlow criticizes the ji 
theorists for their failure to investigate adequately the experience ant 
able in its contributions to new situational adjustments, In most iet 
ing experiments, insufficient attention has been paid to this vm 
(1, 25, 92). Preparation is of course Critical (66, 109), since exP 


rse 


There is discernible in the literature a disposition to question 
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existence of an important qualitative difference between trial-and-error 
and insight solutions. Although this attitude is quite proper, and in 
accordance with Morgan's "canon," it may encourage too narrow a 
view in studying this crucial question. For instance, from his discrimina- 
tion-generalization experiments, Harlow (44) is inclined to believe that 
insight is but a further stage of trial-and-error process in sequential 
learning, and not really qualitatively different from it. Prior to these 
Wisconsin experiments, however, Maier and Schneirla (92) questioned 
the adequacy of abstraction-generalization methods by themselves for 
differentiating “higher processes," on grounds which have not been 
controverted. These processes are undeniably related, but possible 
qualitative differences between them are not necessarily brought out 
by all types of test situation. The Wolfe and Spragg (178) investigation, 
designed to find whether Maier's (89) evidence for "combination of 
isolated experiences" could be reduced to the strict terms of contiguity- 
learning theory, did not succeed in this respect (90). In an answer to 
G. Allport's (7) challenge for clear evidence of higher processes in 
infrahuman animals, Seward (134) mustered strict criteria for insightful 
solutions which he found were met by Maier's recombination tests as 
Well as by five other methods used to investigate such capacities in 
lower mammals. 

Methodological and. theoretical vigilance is of course essential to 
guard against the postulation of exaggerated solution capacities. 
Unfortunately, Morgan's canon is not accorded a basic place with equal 
Seriousness by all students of animal behavior. Thus, in evaluating the 
remarkably manlike solutions achieved by monkeys in the Liege inves- 
tigations, Lashley (74) concluded that the results were so influenced 
by uncontrolled variables (e.g experimenter-derived cues) as to be 
Without value for appraising the level of the solution processes involved 
(see also 56). As another example, a sudden fall ina learning curve 
may indicate a solution process of high or low qualitative status; the 
Shape of the curve is not à critical indication in itself, but n = 
Pay must depend upon a detailed analysis of the experimental results 
92). 

Sinus the status of an observed situational adjustment seems S 
depend upon a sweeping characterization rather than upon a critica 
Study of how the situational properties are met. 1 hus if maze learning 
is defined broadly along the lines of hormic theory as goal poe 
then roundabout solutions may be attributed to all animals, from the 
earthworm to man, which have been able to learn some kind of i 
(18). On the other hand, the concept of “Umweg” may acquire valuc 
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that tests and evaluation of results are guided by strict criteria (38). 
Yet again, the criteria of Umweg-solution are called into question by 


solutions are reported for various inframammalian animals including 
cephalopods and minnows. In the same sense, the present criteria and 
meaning of “delayed-response’”’ adjustments are really not adequate 
to appraise some reports of Thorpe (159), who describes cases in which 


ferent burrows, Such developments remind us that some years ago 
the adequacy of the delayed-response method for calibrating higher 
adjustive capacities was challenged (92). One major difficulty is " 
controlling the extent to which critical cues are supplied by the anima 
or by the environmental situation, Far too little attention is being 


The application of this term to broadly different types of adin 
an extent that clarification is urgent? 
3 ' experimental investigations --— 
RUE UM. mon deed Perceptual Phenomena (47, 73), an 

fg -discontin uity controversy (75, 153) is another expression ° 
€Horts to study the nature of Situational meaning and organization in 


Perceptual discriminations, On the other hand, use of the term on ? 


vague qualitative basis in the n re na 
eneral u has increas 
g ra. literat 
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such practices continue, the scientific role of this term in any conceptual 
Sense may -be reduced to that of a minus factor. Thus it is difficult to 
trace the specific implications of a statement such as Hartley's (156) 
for certain birds, that “. . . recognition of some enemies results from 
innate powers.” Certain stimulative and behavioral relationships are 
described or implied in such cases, but the unknown status of the 
adjustment would seem to merit a more operational and less presump- 
tive characterization. 

Scattered experimental developments suggest that it is important 
to be vigilant for differences in the sensory-integrative processes under- 
lying adjustments to situations by animals. For example, Hertz (50, 

investigated the visual adjustments of bees to a variety of artifacts, 
and formulated a rather complex theory to account for the bee’s ability 
to single out from the first those with greater brokenness of outline or 
Sreater internal complexity. Particular training was not needed; in 
act, such response tendencies strongly opposed any training of positive 
reactions to the opposite visual condition. The investigations of Wolf 
(176) disclosed that such visually determined reactions in the bee are 
attributable to differences in flicker effect, and not to a visual pattern 
Organization in the human sense so far as was discernible. 

Unfortunately, the problem of “innate” contributions to perception 
AS not been attacked very systematically and analytically on any 
Subhuman level. The nature of differences between ‘‘those animals 
Whose repertoire of perceptions is more or less limited to the relatively 
Small number determined by innate organization . . . [and] those ani- 
mals Whose perceptual organizations are primarily acquired... ,” as 

issen (106) suggests: the distinction, is very poorly understood. 
at physical characteristics such as intensity, rate of movement, 
+ and so on, may produce adaptive reactions in animals without 
nefit of specific experience, is a subject that must be approached 
Tough methods appropriate to the animal type concerned. It is 
“Ncouraging to note a disposition on the part of some psychologists to 
Meet such problems frontally. Hebb (47), for one, has endeavored to 
eta a theory of perceptual development on the mammalian level, 
€ light of both native factors and of ontogenetic processes. 
M P the same time, less inductive approaches to these problems are 
Si Vidence. It is with problems concerning sensory apprehension and 
in ustment that Lorenz and his associates (156) have been especially 
NO, ved. They have observed and classified for a considerable number 
animals, particularly birds but also fishes and certain other lower 
Ttebrates, the types of stimulus-effect ("releasers") which will pro- 


Size 


Ve 


578 T. C. SCHNEIRLA 


— i 
duce given species-characteristic reactions. These e ehe 
tioned before, are considered innate and intraneurally "be The 
each with its corresponding extrinsic releaser, or trigger E = =i 
execution of the releasing-stimulus activity represents the hee elean 
toward which appetitive behavior is directed (85, 87). " akc ap- 
ing stimulus (156) is typically named according to the ES puli 
praisal of the animal's (adaptive) behavioral relation tot gcc, 
of occurrence (e.g., an "enemy" valence). No particular He nately 
are set up by these investigators between the postulated one. 
given" qualities of objects or situations and the perceptual mern 
tics of learned, familiar situations in which the character of adjus "ign 
depends upon experience (47, 81). Usually the releaser or cas it 
stimulus" is described rather teleologically by the observer, w p» cons 
depends upon those features "most typical for the object acte char- 
figuration of features” (11). Some psychologists, troubled by reado 
acteristic employment of observer-subjective naming devices ins uards 
critically selected operational terms, may wonder as to our safeg d for 
for reliability in weighting "innate" and “experience” variables, vice 5 
presuming ,to distinguish them in theory, when investigative me lack 
are really cross sectional rather than ontogenetic. In view of d che 
of adequate criteria for controlling such factors, the assurance 0 
outspoken Lorenz group is amazing. odit! 

Clarification is Surely needed for the problem of "innately "e che 
Sensory adjustments to objects and situations, and their relation t nin 
contribution of learning. How far are qualitative aspects (i.e., “mea in- 
character") of the situation Presumed to differ for the animal dee 
nately controlled cases as against instances jn which learning 1n'*,, 
venes? To what extent 
when upon their removal to a short distanc 
the nest, while they shiver in full view? In 
Riess (118) found that female rats, after t 
postweaning life in isolati 


(subsisting entirely upon powdered food), i a 
Y inferior in al] respects to normal mot tei 
and lost all of their Young promptly, What was the deficiency of ner 
rats in early experience, as compared with normal rats? The hypot? e^, 
i ption of objects-to-be-approac 
Seems to merit testing. yoga 
aternal behavior pattern" cà 


ear? 
not 


je 
E : 3 isual p€ 
The importance of experience for the development of visua 


—M 


COE 


CONCEPTUAL TRENDS IN COMPARATIVE PSYCHOLOGY 579 


ceptual adjustments in chimpanzees is indicated by Riesen's (116) 
investigation with chimpanzees raised in darkness from birth to 16 
months of age. Since, in tests then carried out, objects evidently had 
no more meaning for these animals than for newborn chimpanzees, 
questions arise concerning the normal ontogeny of perception. (The 
Possible contribution of previous perceptual training through other 
Sensory modalities—e.g., somesthetic—as factors in re-education 
through intersensory transfer (78) will bear further consideration.) 
Such experiments indicate the development of a renewed interest in the 
ontogeny of individual perception in lower animals. 

Investigations of the development of external drive controls in 
Motivation contribute to an understanding of perceptual development. 
An early contribution was Woodworth's (180) concept of habits be- 
Coming transformed into drives through experience; a recent develop- 
Ment has been the concept of “externalization of drives" (9). A pre- 

ominant assumption is that motivational growth in mammals involves 
the specialization of the drive-behavior pattern with respect to particu- 
àr learned situational adjustments. The characteristics of objects and 
Situations which are connected with the relief of needs thus become 
9calized in perception, in a manner which much research on discrimina- 
tive learning has been directed toward clarifying. The relationship of 
Such processes to meeting the conditions of the environment is strik- 
ingly represented in the more rapid and effective acquisition of token- 
reward habit by chimpanzees (177) than by the cat (147), and its more 
Plastic use by the former animal. 

In the theory projected by Hebb (47) to account for ontogenetic 
Perceptual development, the growth of perceptual patterns is traced 
9r a mammalian animal from the naive stage through the first stages 
oe learning. A developing action basis of expectancy and attention, a 
Simple and molar one in this case, is followed through in an inductive 
Procedure. This theory, which is characterized as a "redintegrative" 

€velopmental theory, appears to furnish a sound approach and good 
asis for further ontogenetic theory in child and animal psychology. 

€rception at any stage is regarded as involving an expectancy which is 
Selective in function, and which thereby influences situational adjust- 
Ments and further learning. What is learned at any stage depends on 
what can then be perceived, i.e., it is a function of how far the per- 
Ceptual systems have advanced. 

An inductive theory of perceptual development such as this calls 
attention to the problem of set or expectancy in situational adjustment 
and learning. It contains a further potentiality: namely, that relatively 
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limited sets or adjustive patterns may represent early cO es | 
dynamic and versatile systems of expectancy, according to t à a Ww 
capacities for such advances. Isa conceptual clarification E ied 
through such considerations—in that the term set , may be uw 
more specifically to a functionally earlier, more limited 1 a n 
Scope) and stereotyped adjustive pattern? It is possible t wc nom 
trast, a concept such as Maier's (91) “direction represents anis 
dynamic expectancies of a later stage, through which the b thal 
may overcome the bonds of specific contiguities more readily 
before. 

4 A groping for the relationship between perceptual and concept 
processes is currently apparent. It.seems possible that perceptua e 
tems, under appropriate conditions, may lead to conceptual syste "a 
One interesting experimental development may be subject to rem tor 
tation in this light. After the Hayeses (46) had raised an infant chimp 


inferior in no identifiable way to a human infant in its course of devel 
opment until the language stage was reached in the latter. The prin a 
psychological deficiency of chimpanzee ontogeny thus is attribute oie 
the absence of a verbal language. On the other hand, it seems po 
that preliminary stages of perceptual development, difficult to fo ze 
in observational studies, are partially similar in man and chimpa ae 
but also different in subtle qualitative ways, The hypothesis that, 

infant chimpanzee never reaches the threshol 


verbal-symbol mastery demands testing. 
What is the relations 


ses in mammalian ontogeny 
path of a “lumping” pro to 
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as a process prerequisite to the more complex organizations of trial-and- 
error or selective learning, perception as a prerequisite to more highly 
involved functions of conceptual mastery, and the like. What is needed, 
Perhaps, is a closer application of the comparative method to the 


Fw of stages in the development of personality on different animal 
evels. 2 


A COMPARATIVE SOCIAL PSYCHOLOGY OF ANIMALS 


_ Animal social investigations employing the comparative method are 
Still uncommon, although there are indications of new developments 
both in research and in theory (4, 125). Psychologists have been less 
active here than biologists (26, 132). There are, however, a few indica- 
tions of convergent developments in biology, psychology, and sociology 
(3, 131), pointing to further systematic investigation of social phenom- 
ena in animals. Advances are needed particularly in studying what 
differences may be significant for differentiating various types of animal 
Societies, while at the same time their similarities are taken into ac- 
Count, 

It is probable that the study of animal social behavior has resources 
Which havé not been brought to the investigative level attained by the 
Study of human group dynamics (4, 126). Although much of the 
animal work is still descriptive, there are some detailed and systematic 
Studies with implications for further research (24, 30, 57, 123). 

The general conceptual trend is still influenced by intergroup simi- 
larities, much less by contrasts. An example is the concept of "domi- 
Nance hierarchies,” which has appealed to many laboratory investi- 
Sators, including psychologists (26, 95, 104, 122). The "peck-right"' 
Concept has furnished a convenient way of describing the group be- 

avior of vertebrate animals, and dominance-submission relations 
Certainly have proved to be an outstanding aspect of group relations, 
as studied both in laboratory and field. It is now apparent, however, 
that this concept is somewhat like that of “extroversion-introversion” 
in the sense that it represents not just one social parameter such as 
aggression relations (26, 95), but a number of variables such as ascend- 
ance (186), prestige, and the like. Its main limitations may be summed 
Up by saying that the dominance concept represents only one aspect of 
8roup behavior, which does not necessarily reveal the factors essential 
oo structure or may even reveal them in a negative way (125, 

z EJ 

The “dominance-hierarchy” concept, moreover, has influenced the 

attention and thought of students at the expense of concepts relating 
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to the more positive and central aspects of group structure, n 
potentialities of concepts such as "cooperation (3, 28, ye cine 
seem largely unrealized. Although it is true of course that, as R nde 
man (188) has said, a comparative social psychology cannot Yen. 
reference to the principle of dominance, it is now clear that eii 
dominance behavior is viewed in its relation to other aa ited 
investigation and theory in this field are certain to be seriously lim 
and distorted (3, 125). -— dicen 
The usefulness of other concepts such as “cooperation” has 3h. 
reduced greatly by tendencies to use them ina phyletically pue 
way. Thus questions concerning the rise of gregariousness and t " 
properties of group organization in different animal types have Fu 
approached only to a limited extent in research and theory. manae 
tions inspired by "innate" behavior theory (156) emphasize a eoa 
type of study, concentrate on individual aspects of social ‘behav vi 
and do not attack the problems of group structure in analytical w pa 
It should be noted that questions of group communicative ban 
have been attacked on several levels (14, 39, 107, 115, 125, 18 iy 
although mainly only in Preliminary ways, However, an i RE 
comparative program of study of such phenomena is long overdt " 
particularly. to clarifv the relationships of concepts such as Bg. 
"signal," and “symbol,” as well as the criteria of “language” (14, u D 
all of which appear to suffer from a heavy load of Speculation anc g 
minimum of Systematic research, Research on questions ume 
levels of phenotypic relationships through successive generations he 
lower animal groups, certainly basic to a needed re-evaluation of 
broad problem of “culture” (4, 125, 137), should enlist the md 
attention of social psychologists, Sociologists, and anthropolog!s 
alike. 
Tt would seem that a sufficient number of objective studies of pe 
behavior have been carried out (24, 28, 30, 57, 123, 132) on Lae 
different types of animals and groups, with Prospects of others in a m0 i 
intensive vein, to justify a new and more concentrated attack upa. 
theoretical problems common to all group organizations. The e*t 
biological aspects of such phenomena have been investigated theore 
cally by Allee (3, 5) in particular. The central idea for a consister 
theoretical statement as to the properties of “gregariousness” on en 
ent levels seems to be available in the potentialities of Wheeler's puri 
concept of “trophallaxis” (i.e., food-exchange relationships). cal 
concept has potentialities for à much broader extension in pliyeicle 
psychology as a means of appraising the variant social impacts of fun 
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mental biological processes in the growth and maintenance of different 
types of animal groups. A preliminary conceptualization of widely 
different types of group patterns, e.g., insect and higher mammalian 
Structures, on this basis, has been offered by Schneirla (125, 129) as 
the “bio-social” and the “psycho-social.” 

À limited but promising vigorous trend toward the study of animal 
group behavior has been apparent, and an inevitable enlargement of 
Interest in the questions of the relationship of familial functions to the 
origin and continuance of larger groups is to be expected. There are 
a few beginnings in research on individual socialization in different 
animal types. A flourishing positivistic conceptualization of individual 
and group relationships in evolution, with the group characterized as 

Supraorganism"' (5, 6, 34, 35), has been found by some biologists to 
have heuristic value. On the other hand, it has been criticized (108, 
125) for having weaknesses common to general analogies, which in this 
Case readily lead to serious misrepresentations of individual and group 
characteristics, and do not suggest or encourage comparative analysis. 


AsPECTS OF METHOD AND ATTITUDE 


Attitudes and practices concerning method are of course critical 

9r the possibility of a genuine comparative basis for animal psychology. 
A few important points may be considered here. There appears to be a 
Srowing awareness that in the vast experimental literature on rat 
behavior, really very little psychological information about the pre- 
€xperimental antecedents and life of the experimental subjects is given 
3$ a rule. The subjects are usually regarded as “naive” and 'inex- 
Perienced" if they have had no specific experience, to the experimenter's 
"owledge, in the specific kind of situation he is investigating. Of 
Course, the literature for some time has not lacked reminders, and often 
Strong reminders (1, 25, 48, 63, 66, 109, 117), of the fact that perceptual, 
*motional, motivational, and other influential aspects of the rat's 
Personality must be considered and controlled as important experi- 
mental variables. Christie (25) calls attention to the probability that 
these variations might have an appreciable effect upon the behavior 

of adult rats and might underlie some of the contradictory findings 
reported in the literature." Of this, it would seem, we can be positive. 
. This fact calls attention to the attitudes and predilections of the 
Investigator himself as a most important variable in research on animal 
havior. The reasons for a common lack of attention to the experience 

actor, and a general disposition to assume it to be homogeneous in the 
Sroup and thus controlled, unfortunately cannot be considered simple 
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and readily correctible. The Symptoms center about a strong tende a 
to focus upon a specific problem without any adequate consideration 0 
its broader naturalistic implications. There is in general too little inter- 
est in the ontogeny of behavior and personality development as impor- 
tant problems demanding investigation. Mainly for this reason, no 
doubt, a myopia is detectable for experiential factors which may int 
ence behavior phenomena in somewhat obscure and indirect ways, an 

for their possible equivalence in function to “training” designedly intro- 


duced by“the experimenter. As an example, Hudson (59) points out 
that: 


Observation of the behavior of an animal during the course of a typical con- 
ditioning experiment will often suggest that important aspects of the learning 
Process are not available for scrutiny by that method. Resistance of the anima! 
to being placed in the apparatus, for example, may develop long before the on 
pearance of a conditioned motor response. This, as a relevant aspect of t 
learning, is sometimes overlooked. 


Hudson emphasizes the significance of rapidly learned and very ny 
portant perceptual reactions for the behavior of subjects in test sit" 
ations. Cage life contributes psychological factors of this sort, howeve" 
difficult they may be to identify. 


Sis, to counteract the implicit assumption that, if subjects are “naive 


learning may mean a poor contro 
f personality development. A hea 


aratus, and procedure accordingly. An e 
menter in particular, thus may not realize W N 
elects for the anima] what the animal is to wt 
€ of "rigid" thought Processes dictated by 4 P^ è 
ructure, the experimenter’s preconception O 


so imposed upon the investigative process th 
becomes not a test of anything so much äs 


“dependent variables” he shall control. 
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theory. As Harlow (44) has pointed out, S-R theorists do not really 
control the experience variable in learning studies, notwithstanding 
their stress upon a “historical” approach to learning. A similar error 
is made at times by cognitive psychologists in postulating systematic 
solution tendencies and insight in the animal’s approach to a situation 
Ne without adequate attention to simpler alternative factors 

These are certainly not arguments against control in research on 
behavior problems; on the contrary, they suggest the need for basic 
‘provements in control. Pre-experimental anecdotalists attributed 
higher mental processes to lower animals, or denied such processes, 
largely on the basis of stories. Their experimentally-minded successors, 
objectively oriented, may themselves indulge in a similar procedure 
More subtly derived from uncontrolled implicit processes in the experi- 
menter as thinker and perceiver. 

The expression molar approach is often used when the approach 
Teally is segmental. Research may be concentrated upon taking kinds 
of data which are partial, and thus may favor a really spurious an- 
Swer to the problem. In the vast and devious literature on maze- 
‘earning in rats, how often would obscure results be clearer in their 
Implications if the investigator had reported his data in terms of “kinds 
of errors" instead of (or in addition to) “error totals"? The experi- 
Menter’s sagacity determines what is significant when he plans the 
Investigation. He may be or feel under pressure to produce results, 
ànd thus may attempt a specialized study prematurely. As Sears (31) 
Puts the matter, in appealing for really "molar" investigations in child 
Study: *A kymograph cannot catch what is the essence of the child's 
Conduct, whereas a human observer can." This is not a light or obvious 
Point, as an uninformed bystander might think. , 

No argument is intended against quantitative methods in animal 
Study, when the appropriate stage has been reached. The neglect of 
instrumental approaches at the required points in research may be 
Serious for the validity of theory, as is suggested by Kóhler's (68) 
Statement that “... enthusiasm is no safe substitute for a high 
reliability of differences." 

. The compulsive advance of some psychologists toward phenomenal- 
ism, a development for which Tolman deserves a good measure of credit 

151), must be recognized at least in part as one contemporary reaction 
to Operationism, rigid use of quantitative methods, and deductivism in 
Studying animal behavior. There has resulted an emphasis upon a 
Strictly individualistic qualitative study of behavior which is often a 
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— s: oh 
poor substitute for a frank, pre-experimental eoe Pe of 
animals? Such an approach may effectively exclude a consi € 
behavior in a broadly naturalistic and social context, in yim Made 
Sherif (136, 137) and Hebb (47), for example, undertake 
poU upon similarities in process and capacity - apu 
nant in current animal psychology. For example, does the ipie n 
of applying the term "learning" to instances of temporarily e ient 
behavior in lower invertebrate animals imply some essential on 
to “learning” in mammals? Such phenomena in the low inverte <a 
exhibit features much like those of sensory adaptation and d " 
fatigue in higher animals, occurrences not ordinarily spoken wi 
"learning." The terms perception and learning are endowed pi deo 
with some vague essence of equivalence wherever used, or the c i 
teristics of "cognition" are found generalizable throughout a Hg die 
processes from conditioning to reasoning. In effect, neither td (e 
cognitive theories have as yet shown their worth to differentia de 
various kinds of adjustive and organizing process through the an at 
series, although some attempts have been made (60, 61, 62, 161, : gy 

The concept "purpose," long a center of controversy in bio "d 
(2, 32, 83) and in psychology (31, 55, 97), has been receiving some a 
in behavior work. To this trend not only the behavioristic criticis a 
of Watson (168) but the more eclectic “purposive behaviorism sod 
Tolman (161) has contributed. Previously offered as — A 
impulsions toward goal or end situations through the entire sca 
organisms, this concept is now 85, 
“adaptive behavior” with a vaguely conceived mental process (55, id 
92, 129). The term "purpose" itself is held to require the cmi rte 
e criteria which thus far have valida 5 
the postulation of "anticipation," "expectancy," "goal-gradient," & 


only in higher mammals. thods 
A clearer understanding of the relationship of quantitative metho 
to observational and essentially qualit 
It may be contended that there need 
between observation and formal 


tific disciplines (36, 130). To be Sure, an important part of every 


: k dis 
arning how to recognize, and 
3Itis interesting to note that, for differen 
and phenomenonalist theorists (148, 149) are 
more or less completely, Notwithstanding this 
to bea flourishing field of investigation (155). 


bos : 1 
t explicit reasons, S-R. theorists uns 
inclined to exclude physiological ontinues 
trend, physiological psychology co! 
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count, an observational report which is merely anecdotal and hence 
unreliable. By the same token, he should also learn the clues to un- 
reliability in experimental reports. 'Hit-and-run" studies are found in 
both areas. Observational study, if performed systematically with an 
adequate methodology, can have the advantages of experimental control 
held as standard in laboratory work. Furthermore, a systematic obser- 
vational investigation, through progressive stages of test and control, 
must inevitably lead into more formally devised laboratory experiments 
as an indispensable part of the program. 

These considerations suggest the advantages of correlative studies 
of animal behavior adjustments under natural and under man-devised 
(ie., laboratory) conditions. A striking illustration is offered in the 
Work of Hediger (49), who has compared with insight the adaptive 
behavior of the same animal types in the wild and under conditions of 
confinement in zoos. In general, however, animal psychology has been 
Very deficient in attention to its naturalistic aspects. We should plan 
to learn how various types of animals may utilize their capacities 
(e. g., learning) in meeting the typical hazards and arduous trials of 
their habitats. By remedying this lack, we should gain a more adequate 
appreciation of the important types of animals as integrated, function- 
‘ng organisms, and should be in a better position to select validly what 
is important for laboratory study. 


Tuer DOCTRINE or LEVELS 


A concept of “levels” in capacities and organization follows inevita- 
bly from the theory of evolution. According to the levels doctrine, 
existing systems, both organic and inorganic, are viewed as comparable 
in their structural and functional characteristics (105, 108, 125, 129), 
and as capable of being ranked with respect to their degrees and kinds 
of similarities and differences in these respects. Such a concept offers 
the broad framework for a systematic study of phyletic similarities and 
differences which is urgently needed by animal psychology if it is to 
develop a comparative methodology. . 

One immediate gain from this viewpoint is vigilant attention to the 
Validity of extrapolations from one system to another. How far, for 
example, may mechanical models be used in the study of organic and 
behavioral systems (167, 173)? The gains to be realized through a refer- 
*nce from mechanical calculating devices to the function of a mam- 
Malian brain may be elusive, since rough similarities may be stressed 
ànd crucial differences (e.g., the role of the human planner and operator 
9f the machine) not really taken into account. As another example, 


588 T. C. SCHNEIRLA 


evidence from the study of spinal-reflex systems has been extrano 
to the level of brain function, thereby imposing the pattern yis TH 
level system upon a higher functional level in aie e " Be 
investigations of animal psychologists, and of Lashley (72, NA 
ticular, have gone far toward freeing psychology from theore 

is line. R of 
x — example of a reductionistic (144) theory ho 
Lorenz (85, 87). This theory bases postulations concerning ee oleae 
control of general behavior patterns upon results such as v. Wes 
(156), obtained from the study of lower-level neurophysiologica ‘ro 
tions in lower-vertebrate locomotion. The extrapolation here p 
one type of pattern, locomotion (which might be considered 3 M 
level function in the individual), to organizations concerning the die 
individual in action. Although it is a secondary matter pes 
validity of the conclusions deduced from the lower-level E s 
itself (i.e., of an endogenous, intraneural control of patterns) puli 
called into question (84, 170). Studies on the deficiencies of con e defi- 
response learning patterns in decorticate mammals (139) and e anid 
ciencies of a reeducative recovery of locomotor control in spinal n the 
mals as compared with intact individuals (140) serve to em Es 
qualitative differences of lower and higher part-processes in the 
ganism. . . -—À 

The concept of levels has frequently come into discussion (135, 
biological literature (105, 108, 113), less frequently in psychology have 
182). Discussion of its potentialities for behavioral comparisons inly 
been only introductory (125, 129) and occasional. The idea e 3 
is not a novel one with reference to behavioral capacities, since Arist als, 
described vegetative, sensitive, and rational souls for plants, a 
and man respectively, and both C. Lloyd Morgan (99) and Yer 
(182) utilized the essential principle of functional levels. 

Certain generalizations may be derived from a preliminary K 
avioral capacities in the principal 5 ns 
, 129). First of all, the relevance of evidence ent 

equipment may be considerably uice 
organism studied. Simply stated, in am T 
psychological sense, organic structure is fO be 
to have a rather immediate or “directly determining" efficacy o in 
havior, relatively unlike its significance for the pattern of bein 
higher organisms, in which varying stages of development and l ah 
vening part-processes must be considered, A second generalizati. 
that any functional part-process (e.g., a sensitivity factor) may 


om- 


CONCEPTUAL TRENDS IN COMPARATIVE PSYCHOLOGY 589 


different functional significance on different behavioral levels, according 
to the nature of the whole system within which it functions. Thus, on 
one level, knowledge about a particular functional component may be 
expected to have a different bearing upon whole-individual organization 
from that on other levels. This generalization sharply challenges the 
validity of extrapolations from level to level when the comparison is 
made in terms of similarities alone. In other words, extrapolations 
from level to level concerning similar part-processes have no necessary 
validity. If recapitulation doctrine has its limitations for modern biology 
(54), it has far less intrinsic validity for the theoretical psychologist. 

Consequently, the principles of behavior must be worked out care- 
fully on an inductive basis for each important type of animal, as a 
foundation for carrying forward a valid system of interlevel compari- 
Sons. Comparisons based on similarities alone may be worthless, how- 
ever striking they may be. Also, behavioral complexity as such offers 
no dependable basis for interlevel extrapolations, since complexity is 
found both in qualitatively high and in qualitatively low functional 
levels. The clear inference is that unless animal psychologists accept 
the task of making thoroughgoing functional studies of the principal 
and widely different types of living organisms, their generalizations will 
have validity only for the levels studied. 

It is evident that knowledge and theory concerning phyletic posi- 
tions and evolutionary background, as determined on biological grounds, 
must be treated as challenging and introductory by the animal psycholo- 
gist, for whom the essential question concerns the degree of phyletic 
relationship or the lack of such relationships. For the psychologist, 
working contemporaneously, there remains the task of determining the 
Significance of such evidence for the interpretation of behavioral 
Capacities and organization in each type of living organism. Biologists 
Consider existing animal forms as an incomplete series from which 
transitional forms have largely disappeared through natural selection 
(141). Psychologists must therefore study animal types as they find 
them, and rank them accordingly. 

The levels viewpoint also emphasizes the dangers inherent in the 
teleological practice of naming behavior functions according to similar 
adaptive outcomes, such as food-getting, or protective behavior. 
Behavioral similarities alone, and similar adaptive results, offer decep- 
tive clues to underlying processes in different animal forms. In terms 
of the levels concept, we become alert not only for evidence warranting 

* A limited heuristic value may be granted to Haeckel's law as applied to behavior, 
but no assured a priori place in theory. 
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itative 

the postulation of qualitative Similarities, but also for p 
differences at crucial turning points in the phyletic scale. A inis 
to rely closely upon evidence concerning morphological eue ate 
thus becomes educated through the consideration of behaviora e "i 
cations. It is to be expected that difficulties will be experien d 
relating such behavioral qualifications to structural peace cht 
(76, 77), for at Progressively higher psychological levels the rela eel 
of specific structural equipment to behavior becomes increa 
devious. A 

Consequently, the meaning of the terms “part-process” (the rn 
lar) and of more inclusive organization (the molar) must be bg 
out in a study of behavioral development and organization on p 
functional level. Then, by contrasting various levels, light pedis 
thrown upon common problems in the field, such as learning. — 
ture comparisons, ruled by a preoccupation with similarities eta 
cannot have much validity for a Scientific, hence comparative, psy 
logical theory. 
EN Without doubt, a comparative study of behavioral development and 
capacities on different animal levels should stimulate denn 
on the development of human capacities and personality, in m 
perhaps otherwise unrealized. The answer to challenges of the ea 
of animal-behavior evidence for human psychology is not that, in 2 
absence of such evidence, irresponsible conclusions will be drawn ine 
applied in any case, both in lay and in scientific circles. More ciis 
is the greater breadth of view Which can be obtained through compar: 
1e wide range of psychological problems. d 
This discussion may end with its initial statement en Ve 
parative Psychology. One reason for encourag 
o gain a valid 8rasp of man's similarities Se 
differences with respect to lower animals, to replace the often pM. 
ble speculation which otherwise flourishes in general theory. A be 
ideal is that the effective use of the comparative methodology of scie! i 
in the basic fields of animal, Child, and social Study is certain to CO 


thus 
tribute to the conceptual development of all of these fields and t 
benefit psychology as a whole. 
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THE SOCIAL BEHAVIOR OF VERTEBRATES: A REVIEW 
OF THE LITERATURE (1939-1950) 


WENDELL I. SMITH AND SHERMAN ROSS 
Bucknell University University of Maryland 


An experimental approach to some of the biosocial problems of 
human social interaction is frequently made through studies on lower 
animal forms. Beach (28) states that, “We are just beginning to apprect- 
ate the usefulness of a comparative study of social behavior. ke 
findings . . . point to the potential advantage of using a variety 0 
animal species in our investigations of interactions between members 
of a social group” (p. 123). Furthermore, he stated that unless exper!- 
mentalists escaped the spell that Rattus Norvegicus was casting gyer 
them, even the experimentalists themselves were in danger of extinction 
(p. 117). Beach reached this conclusion from an analysis of the studies 
reported in all odd-numbered volumes of the Journal of Animal Bt 
havior and the Journal of Comparative and Physiological Psychology: 
Beach's thesis in this paper is that a comparative study of social be- 
havior based on a variety of species would be a most valuable scientific 
enterprise. 

That there has been a dearth of studies of social behavior of animals 
might seem to be the case if one referred to the chapter by Nigaen 
(168) in the recently published Handbook of Experimental Payélalog 
On the other hand, reference to chapters by Nissen (169) and Collias 
(72) in Stone's Comparative Psychology would indicate that the stud) 
of social behavior of animals has not vanished. The reported studies 
however, are scattered in many journals, and most certainly are y? 
(in full agreement with Beach's analysis) concentrated in the main i! 
psychological journals. 

The purpose of this Paper is to bring together the scattered literature 
in review form so that ready reference to the rather extensive literature 
is available to the reader. Crawford (77) has reviewed the literature t? 


is of value for the chapter 
cooperation and disoperatio 
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sociality. This general view of Allee’s is presented in other, more 
limited discussions (4, 5, 7, 8, 9,) which emphasize the survival values 
of social behavior. Other reviews and discussions of social behavior 
may be found in Tinklepaugh (234), Darling (87), Lack (146), Harding 
ae Faure (98), Walker (239), Cattell (64), Redfield (178), and Bruce 

An excellent monograph on the methodology for studying animal 
societies has been edited by Scott (212). The papers by Carpenter (63) 
and Schneirla (193) are useful for those who are interested in applying 
objective methods to the study of behavior under field conditions. 
These two writers present a very convincing discussion of the appli- 
cability of techniques customarily associated with the laboratory to 
animal groups living in their natural habitat. Carpenter’s success in 
this area (57, 58, 60) is well known. Scott's (208) monograph on sheep 
and his publications on mice (205), goats (206), and dogs and wolves 
(213, 214) represent a more limited application of objective methods 
to the study of social behavior in "natural" groups. Scott (216) has 
also been successful in gathering significant data on the social behavior 
of three little known species of grouse. Reported studies of various 
groups of vertebrates living in seminatural habitats in zoological parks 
indicate the value to a comparative social psychology of studying a 
range of species. For summaries of this work, see Collias (69, 70, 71, 
72). Consideration of other methodological problems is given in Fuhr 
(107) and Hebb (133, 134). 

Haskell (129) has presented criteria for a natural classification of all 
societies, including that of man. The classification is determined, in 
Part, by a property called “coaction,” a characteristic of a situation 
in which the “stronger individuals either increase or decrease this 
(life) process’ normal rate in weaker ones, or vice versa, or both” (p. 
187). In a related discussion, Essen (97) analyzes the interpersonal 
behavior of animals and concludes that the interactive evaluation is 
primarily dependent upon physiological and learning factors. Following 
this general line of a quantitative evaluation of interaction, Dice (89) 
suggests the use of Forbes's coefficient of association to provide a 
measure of the amount of association of one species with another. 


AGGREGATIONAL BEHAVIOR 


: The best source of information on aggregations or *'contagious dis- 
tributions" may be found in the work of Allee and his collaborators 
(3, 4, 5, 8, 10, 16). The various factors responsible for aggregations and 
One theoretical explanation of them can be found in Allee ef al. (16). 
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Other theoretical discussions of aggregation have been presented by 
Fraenkel and Gunn (103), and Rabaud (176). 


Fish. Practically all of the experimental work in the past decade on 
the topic of aggregational behavior in vertebrates seems to have a 
limited to fish. Allee et al. (15) have found a favorable effect on t E 
growth of goldfish which are raised in water in which other individi 
of the same species have resided. This effect would be predicted by pr. 
principle of coaction (129), which has been supported primarily by t a 
findings of Langlois (147) on bass. Shlaifer (223, 224) has reported tha 
the goldfish has a lower rate of locomotor activity and oxygen PS. 
tion when grouped than when isolated. This "group effect" is said to E 
dependent on visual responses to other goldfish or "'goldfish-like forma 
Breder and Nigrelli (45) have confirmed an earlier finding that t^ 
swimming speed or locomotor activity of fishes is related to the size » 
the aquarium and the number of fish present. Data were obtaine : 
each of three dimensions by ruling coordinates on the glass wa S 
Breder (44) discusses measures of quantifying the degree of t. 
gregating tendency. By using models of various sizes and live fish o 
matching colors, several interesting results were obtained, Targets 
a particular size led to approach, but if a larger target was presentei E 
retreat occurred. Groups of like color seemed to be more cohesive t s 
groups containing fish unlike in color. Isolation from the group for je 
eral months modified the aggregating pattern and the isolates WC 
sensitive to previously ineffective stimulation. ET) 

Schlaifer and Breder (225) report a tendency for tarpon to ris¢ to. 
breathe when other individuals rise. Using models, they were able : 
induce “imitative” rises in tarpon. These rises are said to occur Gr 
when there is a depletion of oxygen in the swim bladder. Ina later st" ui 
Breder (43) reports no increase in the number of rises with an incre? 
in temperature as had been found in small tarpon. Furthermore, pear 
every rise in the mature tarpon was individual and not imitative 4° 

the small fish. 


3 . : Jl- 

Size plays an important part in the isolation of minnows from 2 “iler 
habituated minnow shoal according to Berwein (35). Minnows $m, 
or larger than the shoal 


by approximately twelve millimeters are the 
lates. This isolation is not affected by temperature or extirpation of 
cerebrum. 

Noble and Curtis 
fish serve as cues to 
breeding colors are a 
velop black colors ar 


(171) report evidence that the breeding colors f 
attract the same species, Fish which develop de 
ttracted by red in early life while those which ith 
e more attracted by black. The association e 
ive tendency to approach 1s wl 


in comparison with 
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workers (175, 232) and some of his results confirm the findings of Noble 
and Curtis. Tinbergen (232) prefers to use the releaser concept as a 
working hypothesis, which he describes in part as follows: 


Innate behavior is never a reaction to an environmental situation as a whole, 
but only to a few parts of it. Other parts—although they may be received by 
the animal's sense organs—are entirely ignored . . - (p. 6). 

. Only innate behavior is dependent on sign stimuli... every uncondi- 
tioned reaction is dependent on its own special sign stimulus and different re- 
actions respond to different sign stimuli. This shows that the release of every 
unconditioned reaction is dependent on a special central nervous mechanism, 
which is called the "innate releasing mechanism" (p. 7). 


Stickleback are said to display releasers of form, color, and move- 
ment (175, 231, 232). Using various models of different forms, it was 
found that the red belly acts as a visual releaser. The type of movement 
exhibited also serves as a releaser. A model placed in the aquarium with 
head down elicited fighting, while the same model with head up elicited 
following behavior from other fish. The swollen abdomen of the preg- 
nant female serves as a strong releaser for mating behavior. Thus, ag- 
gregations in this fish are frequently dependent upon the response of one 
fish to the cues provided by another. 

Fisher (100) investigated the effect of temperature on trout and 
salmon, using a channel aquarium in which the temperature varied 
from 0°C. at one end to 30°C. at the other end. The fish, which had been 
acclimatized to 4°C. congregated at two points, the trout at 10°C. and 
the salmon at 14°C. 

Amphibia. The reaction of tadpoles to light has been studied by 
Folger (102). Aggregations formed at the lighted end of the jar. The 
number of animals aggregating differed from group to group, and from 


day to day within the same group. Several chemicals affect this reaction 
to light. 


A field study of the toad by Freisling (106) indicates that the geo- 
graphic distribution of this animal is largely dependent upon a thigmo- 
tactic response. The skin of the thigh and of the abdomen is most sensi- 
tive to desiccation, and the toad adjusts, within temperature limits, to 
climatic differences in terms of the moisture content of the substratum 
against which the sensitive skin is pressed. 

It is characteristic of the studies cited that phylogenesis rather than 
ontogenesis has dictated the hypotheses which have been tested. 
Schneirla (194) has questioned the wisdom of failing to investigate the 
ontogenetic development of behavior patterns in lower animals because 
of the belief that the behavior is natively determined. For example, 
Schneirla takes issue with the Lorenzian concept (149, 150, 151, 152) of 
a "surrogate neural center," viz., the releaser for a specific behavior 
Pattern, and presents an analysis of the so-called released behavior in 
terms of simple conditioning. Apparent universality of a behavior pat- 
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tern is said to be in part a function of a relatively common environment 
containing the elements requisite to conditioning. 

This theoretical approach to the study of aggregations would per- 
haps serve the end of pointing up the role of early learning in highly 
stereotyped behavior. 

Sociar FACILITATION 


In Crawford's review (77) of the literature, the term social facilita- 
tion was used to refer to... increments in the frequency and intensity 
of responses already learned by an individual, shown in the presence 
of other individuals usually engaged in the same behavior" (p. 411): 
We shall use the term in the Same manner in the review which follows 


Fish. There have been a number of recent reports substantiating 
earlier observations of the effect of one fish on another (15, 45, 223, 224). 
There is a lower rate of locomotor activity for a group of goldfish than 
for an individual (45, 223, 224), but this effect appears to be dependent 
upon a visual response to like-formed individuals. Allee (15) labels this 
group effect "automatic cooperation" or ‘unconscious mutualism. 

. Birds. Mowrer (165) reports that birds being trained to talk are in- 
hibited by the presence of another bird, although talking is facilitate 
by the presence of the trainer. It is likely that bird calls are facilitate 
by the presence of other birds in c 

Infra-primate mammals. A number of studies on social facilitation 
have been done on the rat in the past decade. Rasmussen (177) foun 
that à social situation influences drinking for the rat, in that rats drink- 
mg in groups of three drank more frequently that rats drinking in isola- 


tion. Bruce (49) obtained similar results using water as the reward for 


ea thie 
: 1 a second rat was present in 
field, the time for the first drink was shortened whether both animals 


or only one had access to the water. In a later study (50), involving 
variation of the drive strength, no facilitation was found 

Using food as the reward, Winslow (244) found that speed of running 
identically desi d maze 
was affected by the presence of a second ig A rin pen igeicómn 
facilitated the behavior of some subjects and inhibited the behavior ? 
others (in some instances to the point of a refusal to perform). pre 


re facilitated by the pasne 
sers reduced their efor re 
; ences between cage and n 
cage mates. Winslow (245) has obtained similar results with cats traine! 
oe ie then in pairs in a 25-foot runway. Some of Mowrer 
, work on competition and food sharine i, + m di 
T ar at bears 

problem. Mowrer finds that, ing in the rat 

When animals which have learn 


; á 
: . ed individually t 1 lley for fo? 
are run in pairs, the initial effect of y tosun along 


s zs % : ase 
the resulting competitiveness is to incre 
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the speed of both animals slightly; but soon the slower of the two becomes de- 
moralized (extinguished) and either stops running entirely or runs very errati- 
cally (164, p. 3). 


Competition was changed to sharing by manipulating the animal-pellet 
weight ration. If the rat had an opportunity to escape with the food 
pellet into a compartment which excluded his cage mates, competition 
continued and no food sharing appeared. Lepley (148) failed to confirm 
the results of his earlier study in which rats that were paired showed a 
small amount of facilitation in running speed. 

_ In all these studies of mammals the subjects have been trained to a 
criterion singly and then run singly and/or in pairs to determine the 
amount of facilitation attributable to the pairing. The amount of facili- 
tation obtained generally has been negligible. Studies in which social 
facilitation is related to the learning process might reveal that this factor 
is of greater importance in mammalian social behavior than has been 
revealed by previous studies. 

Using pairs of rats, one reared in isolation and the other in a group, 
equated for swimming ability, Bayroff (23) failed to find a significant 
difference between the isolate and group-reared subjects in speed of 
Swimming underwater against a current. The factors of age, early ex- 
Perience, weight, and litter membership appeared to have no effect in 
this experimental situation. 

A somewhat different type of problem situation has been used by 
Miller and Postman (157), Ross, Smith, and Denenberg (186), and 
Denenberg (88) to determine the influence of a group on the (learned?) 
performance of an individual. The question investigated in each of these 
studies was, ‘Will rats hoard more in groups than they will in isola- 
tion?” Using a central bin of food pellets, Miller and Postman found 
No significant increase in the amount hoarded to the rat's “home” cage. 
In the study of Ross ef al. (186), rats hoarded under both solitary and 
group conditions over a period of eight weeks. The subjects were iso- 
lated from weaning until they were approximately four months of age. 
They were then run in isolation and in groups in a random manner so 
that each rat was paired with every other rat for part of the eight-week 
period. There was no facilitation of hoarding as a result of the group 
Situation. Instead, a dominance relationship occurred in which the 
submissive member of the pair hoarded less under the group condition. 
Using a larger number of subjects, all reared under group conditions, 
Denenberg (88) found that hoarding was significantly greater under 
isolation conditions. This result is attributed to the social facilitation 
of eating under the group condition, thus reducing the amount of time 
devoted to pellet carrying. 

_ Rats placed in novel situations, singly and in pairs, were not emo- 
tionally influenced by the group situation, as determined by counting 
and weighing the feces, according to Anderson (18). 
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Roubaud and Provost (188) found that sheep and goats when iso- 
lated from a group exhibited an increase in temperature and a reappete 
ance of trypanosomes in the blood. This effect is said to be depends 
on the agitation which results from the sudden change of environmen 
The group situation apparently has an indirect inhibiting effect on the 
infection. P^ 

Ross and Ross have reported observations on the social facilitation 
of feeding in dogs. In the first study (183), the amounts eaten in isola- 
tion and with the litter are compared. A litter of four Chaw- Basru 
puppies ate 14 per cent more in the group situation, while a litter o 
Terrier-Dachshund puppies ate 51 per cent more in the group situation. 
Individual performance varied from a 3 per cent increase to an 86 per 
cent increase in the food consumed under the group feeding situation. 
No reliable measures of dominance relationships were found. 

In a second study (184), the effect of feeding hungry puppies on the 
eating behavior of satiated puppies was investigated. The results ap- 
peared to indicate that the presence of hungry puppies facilitated fur. 
ther eating in satiated puppies. The increase in the amount eaten by 
each individual varied from 30 to 200 per cent. Fellenius (99) has ob- 
served a facilitative effect on food preferences in dogs as a result of the 
presence of a gull in the feeding situation. Brogden (47) found no evt 


dence of more rapid conditioning in dogs when a second dog was intro" 
duced into the laboratory. 


IMITATION 


Crawford (77) uses the term imitation to refer “to observational 
learning in problem situations" (p. 411). The distinction between goci 
facilitation and imitation is somewhat difficult to maintain in certai” 
Cases. In a general review of the literature on imitation in animals, 
Roberts (181) concludes that imitation has been proved only in birds, 
where it is dependent on auditory cues. 


Fish. In 1940, Shlaifer and Breder (225) reported finding a tendency 
of a social nature for tarpon to rise in imitati 


In a later study, Breder (43) found th 
in adult animals. It is doubtful that this behavior pattern in youne 
tarpons is imitation in the sense of the definition giv j 
as found that pigeons can learn food-getting 
from a trained partner. The pecking mora 
appear to act as the stimulus for pecking y 
cquisition of the behavior was 5l9 2 


e ing asan important determinant. 
Infra-primate mammals. Bayroff (24) and Bayroff and Lard (25) 


3 a ats 
; hite rat in a water maze. The "ihe 
were required to select the correct path to a goal, the only cue to 
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correct path being a rat that had received previous training in the prob- 
lem. With food as the reward, all rats eventually learned to follow a 
leader. In another well-known experiment, Miller and Dollard (159) 
have demonstrated that although there was no initial tendency for the 
rats to imitate, they did learn that the direction which a leader takes 
signifies a reward. When a leader with a different color was substituted, 
there was still a marked tendency for this leader to be followed, but it 
was not as strong as the initial tendency. 

Brogden (47) investigated the effect on one dog of observing another 
dog undergoing conditioning of forelimb-flexion, and found no evidence 
that the observer could be conditioned any more rapidly because of his 
experience. 

In a series of five experiments using thirteen cats as subjects, Herb- 

ert and Harsh (135) found that on problems within the subject’s range 
of ability, the cats benefited more from observing the learning process 
than they did from observing trained leaders. 
. Primates. Imitative behavior in cebus and rhesus monkeys has been 
investigated using the Warden duplicate-cage technique (240). A total 
of 144 trials was given, approximately three-fourths of these resulting 
in imitation on the first trial. The remainder of the trials were cases of 
varying degrees of imitation. There is a reasonable doubt that the 
Stimulus pattern used in this technique was well controlled. Crawford 
(77) believes that the scoring of the responses made by the subjects in 
the duplicate-cage technique was biased in favor of imitation. 

. Voronin (238) has reviewed the literature on the formation of con- 
ditioned responses by imitation and attempts to show that “imitation 
in higher nervous activity plays an essential role in the establishment 
of conditioned connections” (p. 131). Some data from experiments on 
monkeys are used to support this point. 

A series of tests used by Elder (92) to study imitation in chimpanzees 
appeared to reveal that a dominant animal is a better demonstrator than 
one subordinate to the observing chimpanzee. White (243), in an essay 
on the use of tools by primates, proposes that primates have failed to 
develop a culture, not because they cannot imitate, but because they 
are unable to use symbols to provide continuity of experience from gen- 
eration to generation. 


DOMINANCE, AGGRESSION, AND TERRITORIALISM 


These topics have apparently continued to interest investigators 
more than any other subject covered in this review. There are several 
excellent reviews of recent work on vertebrates, the most comprehensive 
of which is the one by Collias (69). For other general discussions and 
reviews, see Collias (71, 72) and Allee (10). Asit is not feasible to 
review every reference in detail, we shall restrict our discussion to what 
Seem to us to be some of the more important papers. It is encouraging 
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to note that a much wider range of species has been investigated in 
the last decade than in previous years. There is some difficulity involved 
in avoiding references to work which has been done involving the re- 
lationship between sex and dominance, since sex appears to play an 
important role. The best single source of material on this aspect of the 
problem is Beach (27). 


Fish. Braddock (41, 42) has reported some of the dominance rela- 
tionships existing for Platypoecilus maculatus. Most important of these 
factors is the effect of prior residence (42). It was found that the in- 
truder of a pair tended to be temporarily subordinate to the resident of 
the aquarium even when the intruder was larger than the resident. This 
relationship held for both sexes. Greenberg (115) found that 27 groups 
of four sunfish each, developed relatively stable dominance hierarchies. 
In 17 other groups several approximately equal fish set up and de- 
fended territories, thus keeping the remainder of the group subordinate, 
Such factors as sex, size, and conditioned learning appear to be relate! 
to dominance for this species. " 

Tinbergen (231, 232) and Pelkwijk and Tinbergen (175), working 
on the stickleback, have found that such factors as the red belly of the 
male, form of the other fish, and appropriate movements serve as the 
cues which release aggressive responses. These researches have been 
based on the Lorenzian concept of releasers and hence have minimize 
the role of early conditioning. 

Reptiles. Greenberg (114) has made a laboratory study of Crota- 
bhytus collaris, the collared lizard, and reports that only the males are 
aggressive. The males showed marked discrimination of sex, probably 
on the basis of the throat color of the male. A ten-year study of tlie 
chameleon by Greenberg and Noble (116, 117) contains some interesting 
material bearing upon the present topic. The males defend territories 
during the breeding season although there may be frequent disputes os 
boundaries leading to temporary dominance hierarchies. Sex discrimina 
tion by both male and female is excellent, probably on the basis of dis- 
Unctive coloration, Structure, and movement, j 
" Birds. For general references on dominance and other social factor? 
in birds, see Armstrong (21, 22), Lack (145, 146), and Noble (170). 


Extensive observations have been made on common domestic fowl bY 


Allee and his co-workers. For a detailed review of this work, see Allee 


(10). Guhl (118, 119) studied the relationship between peck-order pos 
tion and social discrimination in small flocks of White Leghorns 2? 

found that individual differences and Previous pair contact experience 
were important factors in social discrimination, Guhl and Allee (121 
rotated hens through several flocks and found that hens in unsta le 
flocks ate less, lost weight, and laid fewer eggs. Stable dominance 1° 
lationships within a flock would seem to have important survival value. 
(10, 123). In a later report, Guhl (120) confirmed the fact that new bir 
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added to a flock upset the flock temporarily. Douglis (91) found that 
recently added hens which were high in dominance were integrated into 
the flock within a few days. Hens of low dominance rank were not ad- 
mitted for several weeks. Hens may be members of several flocks simul- 
taneously and hold a different rank in each flock (90). 

Guhl and Warren (122) report that dominant cocks mate more fre- 
quently and sire more chicks than their subordinates. Allee et al. (12, 
13, 14) have investigated the effects of estradiol, testosterone, and thy- 
roxin with varying results on dominance. Collias (68) has studied the 
factors determining success in initial encounters in hens, holding social 
facilitation, sex, and familiarity with the fighting pen constant, and 
reports that success is related to male hormone output, thyroxin, weight, 
and rank in the home flock. These four factors gave a multiple correla- 
tion coefficient of plus .75 with initial success in fighting. 

Hale (124) observed debeaked hens and found no indication of less- 
ened social tensions. The debeaked hens were successful in maintaining 
Social position and in winning fights. There was a higher frequency of 
pecks in the debeaked hens than in normal hens. 

Ringdoves have a social organization like that of pigeons, according 
to Bennett (33). The social order is purported to be dependent upon 
recognition factors although no permanent effects occurred from dyeing 
the plumage and altering the contours of the doves. Testosterone-in- 
jected males and females were found to advance in social status (32). 

Dominance orders and territorial factors have been studied in sev- 
eral birds under field or near field conditions. Jenkins (143) has ob- 
Served interspecies dominance for several groups of geese and wood 
ducks. Juncos and tree sparrows have been studied by Sabine (189) as 
have quail by Howard and Emlen (130). Other groups studied include 
chickadees (127), penguins (46), grouse (216), pheasants (70), Hawaiian 
birds (17), and White Pekin ducks (11). 

Infra-primate mammals. Burt (53) has reviewed the literature on 
territoriality and discussed some of the concepts of this and the home 
range phenomena. 

An extensive literature on dominance relationships in highly inbred 
strains of mice has appeared over a ten-year period, much of this work 
being done at the R. B. Jackson Memorial Laboratory, Bar Harbor, 
Maine. One of the most useful studies was done by Warne (242) who 
made a time analysis of 17 groups, each containing four male mice. 
The observations were made over a period of a year and a half. The 
results showed that only .24 per cent of the observation time was spent 
in actual fighting, indicating that this activity is relatively minor in the 
daily routine of these mice. It is interesting to note the dominant mice 
spent more time in grooming others than did their subordinates. 

Scott (195, 196) has investigated genetic differences in social be- 
havior for several strains of mice, and found indications of hereditary 
differences in fighting behavior. Territoriality in mice is said to be of 
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š Territories 
value chiefly in controlling population density E nM 
this study were fluid and variable, not at all well de ned. (200, 203, 
proposed that social behavior determines social organization 4 redi 
205), i.e., knowing the social behavior of given subjects, one can p 
the type of social organization which will be formed. 


; e 

less mice attack more frequently than mice presented only with b 
helpless mice. Uhrich (236) has found that previous Capen a the 
more important for albino mice than social status and bue 
outcome of a fight. Fredericson (105) succeeded in inhibiting em ini 
by stabilizing the primary reinforcing stimulus, food, by aa) E tanta 
permanent position. The effects of food deprivation (104), ayid 
(31), amphetamine (65), and male hormone (30) on the fighting be 
of mice have also been investigated, der 

For an extensive review of the work on dominance in rats, the pem 
is referred to Munn (167), who considers in detail the work of Ww 
and Dollard (159), Miller (188), and Seward (218, 219, 220, 221). tied 
of the interesting studies of the Norway rat in a natural habitat has dë 
done by Calhoun (54, 55). A square area with 100-foot sides, pac 
by a rat-proof fence, was used in this study. Rats were tagge the 
marked for observation from a tower. At the time of publication, afe 
study had been under way for eighteen months, Of importance here 
these observations: 


-. + rats born near the Source of food g 
born distant from the f 


In turn tend to assume a low social sta k 
is of value in reducing strife (56, p. 1122). 


; 1 
Collias cites an unpublished study by Heath (132), in which ear^Y 
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* More aggressiveness than rat 


Me ionship D& 
$ ; Was no significant relation to 
tween weight and aggressiveness, R 


"freeze" more frequently in proble 
lation (180). Nearly all of the “T 
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tionality and some other behavior patterns, including aggressiveness. 
Related to this is Daniel's critique (84) of the O'Kelley-Steckle reaction. 
Daniel found that rats were stimulated to fight while being shocked, 
but little fighting occurred following shock termination. Defense pos- 
tures were common in the postshock period. A similar result occurs 
following injections of amphetamine in mice, according to a study by 
Chance (65). In another study, Bruce (51) found that a rat that was 
dominant under food motivation was also dominant when motivated 
by thirst. Dominance occurred only when a competitive element was 
present. Fredericson (105) has reported similar results for mice. A film 
by Mowrer et al. (166) shows the development of a dominance hierarchy 
from the stage of no fighting, through competition, to savage fighting 
as hunger increases. 

James has continued his study of dominance in dogs and has found 
that shifting dogs of known social status in one group to another group 
led to changes in rank only for those dogs in the middle ranks in the 
original group (140). In a later study, James (141) attempted to change 
the status of an underweight, submissive member of a litter by spe- 
cial handling and feeding. Even when the submissive dog equalled 
cu dominant animals in weight, his social status remained the same. 

everal months in a submissive role apparently cannot be overcome by 
simply reducing the weight differential. This particular litter of four 
Puppies had developed a food dominance differential by 85 days of age 
(142). This relationship was maintained until 115 days of age, when the 
one female became dominant over the three males. Berg (34) found that 
chronic B; deprivation leads to a lowering of social status. This status 
Was regained after a series of B; injections. 

Scott (211) has investigated genetic differences in the social be- 
havior of two breeds of dogs, Basenjis and Cocker Spaniels. A standard- 
ized handling procedure was followed and all reactions were recorded 
at 5, 7, 9, 11, 13, and 15 weeks of age. Scott concluded that any differ- 
ences between the two groups were genetically determined. In his 
Studies of the development of social behavior in dogs, Scott has ob- 
served the development of dominance in litters of puppies (215). Vogel 
(237) has reported a study of social relationships, including dominance, 
among Springer Spaniels. The Menzels (156) have observed the be- 
havior of dogs and cats of varying degrees of tameness and found that 
aggression ranged from mutual tolerance to constant fighting. 

In studying experimental neuroses in dogs, Anderson and Parmenter 
(19) found that dogs which were in a state of anxiety had a low social 
Status in the group. 

The lair dwelling behavior of dogs has been observed by Ross (182). 
Daily defecation records were kept and these indicated that defecation 
tended to take place in approximately the same cage area every day. 
In the case of dogs that had access to an outdoor exercise cage, defeca- 
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tion never occurred in the living cage during the period of observation. 
This defecation behavior is undoubtedly related to territorial factors. 
Hyman (139) reports that hyenas in captivity have been observed to 
smear an anal gland secretion around the cage and pen. This is prob- 
ably related to territory demarcation. 

Winslow (245) trained cats singly to run in a runway, in a problem 
box, and ina string-pulling problem. When cats were run in a group of 
three, displaced aggression was observed, The more dominant loser 
commonly attacked his subordinate. An experimental study of domi- 
nance hierarchies for four groups of four cats each has been reported by 
Masserman and Siever (155). Once a hierarchy was formed, the alpha 
animal did not become aggressive until displaced by another animal or 
until a neurosis occurred as a result of motivational conflict. When 
drugs were administered, or the neurosis released, the animal regained 
his alpha status. 

Dominance reactions in a flock of goats are described by Scott (206). 
The degree of aggression for each member of the flock was classified on a 
five-point scale ranging from 1, absence of aggressive behavior by either 
one of the pair, to 5, aggression by one goat with no resistance from the 
other. Stewart and Scott (228) report a study of leadership and domi- 
nance in which the criterion of dominance was the number of fighting 
acts, whether aggressive or submissive. Using the paired comparison 
method, with a restricted feeding technique, Scott (209) has attempted 


composed of fourteen goats of several ages, both males and females. 
Frustration is said to occur when a hungry goat is Prevented from eat- 
ing by the Presence, in a restricted feeding situation, of a more domi- 
nant subject, i.e., one who eats the limited quantity of food. The effect 
of delaying the feeding and recent feeding in relation to the degree of 
dominance was investigated. It is proposed that aggression can be con- 
trolled by controlling the amount of food given. Increasing the feeding 
decreases aggressiveness. Frustration (in feeding) leads to aggression 
only in those animals that are “in the habit of being aggressive.” The 
relationship between dominance and control of movement was studied 
by Ross and Scott (185). It was concluded that dominance in goats i$ 
not an absolute form of social control, since it resulted in definite con- 
trol of the movements of other animals in only 0.7 of the cases. The 
Importance in dominance of such factors as age, weight, sex, and horned- 


is considered in terms of mutual imitation, epimeletic behavior, signal- 
ling for care and attention, sexual behavior, and fighting. Very little 
fighting over food took place in the flock of sheep, although fighting 
among rams when a ewe was in heat was common (204). He says, “Tt 
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appears that rewards, training and stimulation of innate behavior pat- 
terns were far more important types of control in this flock of sheep 
than was dominance. ..." (p. 18). Katz (144) has demonstrated a 
dominance order in a herd of Barbary sheep. The male was dominant 
over both females and young. The weight and horns of the male appear 
to be important determinants. 

That the “hook-order” of cows can be changed by removal of the 
horns has been reported by Woodbury (247). If all the horns of the 
herd are removed, a more peaceful social organization based on a “butt- 
order" develops. A dominance hierarchy among lions in an outdoor 
enclosure was observed by Cooper (75). Burt (53) and Gordon (113) 
have reported observations on dominance and territorialism in squirrels. 
The formations of herds and the importance of threatening postures 
and movements in zebras, horses, and mules are described by Antonius 
(20). Schenkel (190) reported on the importance of expressive behavior 
in wolves in captivity. The behavior of a muskrat population subjected 
to periodic drought over a fifteen-year period has been described by 
Errington (96). As the environment became more intolerable, aggres- 
siveness increased markedly and territories broke down. Brown (48) 
reports a relationship between sexual dominance and the magnitude 
and stability of a conditioned response. When reversals of sexual domi- 
nance occurred, changes in the conditioned response also occurred. 

y Primates. Excellent studies of primate groups have been done by 
Carpenter (57, 58, 60). This investigator is also responsible for four 
methodological and theoretical papers on primate societies (59, 61, 62, 
63). Several papers are available concerning the relation of sexual 
Status to dominance (39, 40, 66, 67, 174, 248, 249). 

Maslow's report (154) on infrahuman primates includes a com- 
parative discussion of anthropoids, and Old World and New World 
monkeys. New World monkeys are relatively low in dominance while 
Old World monkeys are extremely aggressive, this being exhibited in 
bullying and assault. Chimpanzee dominance is reported to be playful 
and friendly. The behavior of paired green monkeys in problem solving 
is dependent almost entirely on the dominance relationship between the 
subjects (93). 

A study of several social factors has been made by Warden and Galt 
(241) for nine monkeys: four cebus, three rhesus, and two sooty manga- 
beys. Two baited boxes with cords attached had to be pulled in by the 
Paired subjects. A four-point dominance scale was used for rating pur- 
poses. These writers report: "The dominance factor showed itself both 
in the attitude of an animal to its mate and its reaction toward the food. 
The former might include threatening, striking, and fighting activity, 
and the latter an attempt to pull in both boxes and secure all the food 
(p. 219). Interspecies pairings on the problem resulted in the rhesus 
monkeys’ being dominant over the cebus in practically 100 per cent of 


612 WENDELL I- SMITH AND SHERMAN ROSS 


the trials, and dominant over the mangabeys in the majority of trials. 
Cebus and mangabeys, when paired, resulted in higher status for the 
mangabeys in five out of SiX cases. Interspecies dominance was more 
stable than that within the species. 

A study of the social behavior of eight female chimpanzees in a non- 
competitive situation indicates that of the many types of behavior ex- 
hibited, only frequency of grooming was related to dominance in a feed- 
ing situation (78, 81). Crawford (80) found that when chimpanzees 
that have been separated for varying intervals are in troduced into the 
Same cage, the animal that enters the other animal's cage is groomed 
first, and the one that attacks or threatens attack is likely to be domi- 


Montagu (161) reports that he has found an almost perfect relation- 
ship between body-size, waking or sleeping habits, and the origins of 
social life in primates. The appearance of dominance patterns appears 
to be related to a shift from nocturnal habits. 

An extensive study of preference for a companion and dominance 
has been made by Nowlis (172) for five pre-adolescent chimpanzees: 
The test situation consisted of permitting a test animal to approach one 
of two stimulus animals and to have contact with theanimal approached. 
Two Series of tests were conducted, the first when the animals were kept 
in isolation at all times, except during the testing, and the second when 
the animals were isolated only during the day, Dominance was deter- 


Status to dominance is discussed in a n 
à study of twenty-one pairs of adult chim- 
panzee mates, He says: “The basic principle of relationship reveals ; 
jj, When a female is sexually 
aim control of the Hu 
‘€. |. Sexual status, then, appears t 
T... in the experiment” (p. pre 
. à een observed by Carpenter 
primates other than chimpanzees (59). Finally, Nowlis (173) has stud- 
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m en c nger and competition in chit 5 
panzees. The effects of satiating the dominant partner or the submiss!V 
partner is considered, 
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Infra-primate mammals. Reference has been made previously to the 
research program of the Jackson Laboratory where part of the effort 
is being directed toward a long-term study of the development of the 
dog (108, 187, 210, 211, 226). By standardizing the handling technique, 
a relatively constant environment is provided, against which genetic 
differences in behavior can be compared. Royce's (187) factorial study 
of several physiological, psychological, and social measures, and Scott 
and Marston's (214) discussion of critical periods of development are 
both related indirectly to the family life of the dog. Extensive observa- 
tion of several litters of dogs has led Scott and Marston to propose that 
those periods in the development of an organism in which new social 
relationships are formed are "critical" in the sense that the habits 
lormed in the critical periods are likely to be carried over into later life. 
The experimental program testing this hypothesis is just now starting. 
The only other study in this group is by Seward (217), who has pointed 
out the importance of hunger in the filial behavior of guinea pigs. 

Primates. Carpenter (59) has summarized his observations on 
grouping patterns and family relationships for several nonhuman pri- 
mate societies. This writer's observations on play and its relationship 
to aggressiveness also are of importance. Beach (26) has reviewed some 
of the current concepts of play. (See Shadle, 222, also.) Spence (227) 
reports that five out of seven mother chimpanzees were able to recog- 
nize their own children when the child was presented along with an un- 
related offspring following varying periods of isolation. 


EFFECT or ISOLATION ON SOCIAL BEHAVIOR 


Infra-primate mammals. The studies of Denenberg (88) and Ross 
et al. (186) on group hoarding indicate that rats reared in isolation and 
hoarding in groups were more overtly aggressive than rats reared in 
groups and hoarding in groups. Heath's (132) study of rats isolated 
early from the mother is also pertinent to this point. Scott (204) notes 
that two lambs isolated from the flock and bottle-fed were not accepted 
by the mothers upon return to the flock. 

Primates. Reference has already been made to Crawford's (80) 
study of pairs of chimpanzees isolated from each other for from five 
weeks to three years, and to Nowlis's (172) study of companionship 
Preference which inolved temporary isolation from the group. 


COMMUNICATION 


A review of the types of communication that may exist among 
animals and between man and animals has been presented by Révész 


i * A stimulating discussion of the development of family life in infrahuman animals 
Nas been given by Schneirla (194). 
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(179). Mowrer's (165) chapter on the psychology of "talking birds” is 
a particularly provocative presentation of the technique of teaching 
birds to talk and the relationship of this behavior pattern to the 
development of language in the human. It is proposed that the birds 
reproduce those sounds which ‘‘sound good to them” (p. 699). The 
acquisition of words is considered in terms of primary and secondary 
reinforcement. Hayes (131) has reported in abstract on her work In 
training a chimpanzee to speak. Allard (2) has made field observations 
on starlings and mockingbirds and has found an unusual range of 
sounds which normally occur in the summer environment being repro- 
duced ‘‘out of season," as it were. 

Carpenter (57) recorded gibbon calls in the field and then played 
some of the recordings back. Vocalization is said to be an important 
part of the behavior of this group. Although no detailed analysis of 
gibbon calls has been reported, Carpenter does note that, ‘In general 

“vit seems that there are five types or series of sound patterns. Each 
series is distinct, is produced in a specific situation and produces i 
associated animals characteristic responses. Several times it was pos- 
sible to stimulate the wild animals to call by playing back to them the 
recordings of their own calls which had just been made” (p. 325). 


RECOGNITION or KIND 


Several references have been made in this review to factors which 
appear to be determinants of the ability of some fish, lizards, hens, mant 
mals, and infrahuman primates to recognize other members of a group: 
This recognition is most frequently on the basis of distinctive coloration: 
form, movement, or vocalization. In an infrahuman primate group 
there appears, according to Carpenter, to be a recognition by ever 
member of every other member of the group, although this has not been 
experimentally demonstrated. 

Howells (136) and Howells and Vine (137) in a study of social learn- 
on this problem. Incubator-hatched 


eeks of age, they were 
With certain members of its flock 2$ 
cues. The chicks learned to go to their own kind more readily than t9 
ct is interpreted as “a product of a differen; 
arning process exerted by the innate factors 
(137, p. 547). Bantams learned to go to the bantams more readily 
than leghorns learned to go to their own kind, perhaps because of greater 
activity in the bantams. 
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COOPERATION AND Foop SHARING 


Infra-primate mammals. Daniel (82, 83, 85, 86) has conducted 
several studies on cooperation in rats. The problem was arranged so 
that a pair of rats could escape an electric shock by cooperating in a 
feeding situation (83). The individual animals were trained in the 
problem so that it was essentially a case of rats learning to cooperate. 
As the rats worked in the problem, they tended to pay more attention 
to each other so that exchange of position from food to platform was 
accomplished frequently enough to provide satisfaction of both the 
Motives of hunger and escape from shock. An extension of this study 
(85) indicated that cooperation could be maintained with low shock 
or threat of shock but would disappear with no shock at all. 

, In a well-known film, Mowrer (163) has shown that three rats faced 

With a problem of manipulating a bar at one point in order to obtain 
food at a bin at another point established a ''parasitic" relationship 
rather than a cooperative one. Tsai (235) reports that rats learned to 
Cooperate in a problem requiring the simultaneous pressing of separate 
ceys in order to raise a door to secure food. Rats also learned to press 
à key to release a partner from a detention box before proceeding with 
the remainder of the problem. In a problem requiring rats to pull a 
cord together in order to obtain food, Winslow (244) found no clear 
evidence of cooperation. - 
. Mowrer (162, 164) reports that in one experiment feeding behavior 
in rats passed through several stages, including food-sharing. If 
deprivation is increased, competition becomes more intense and sharing 
does not develop. 

Primates. Monkeys failed to exhibit spontaneous cooperation in a 
problem requiring the pulling of a weighted box too heavy for either 
member of the pair to move singly (241). The animals failed to cooper- 
ate following tuition, contrary to results obtained for chimpanzees. 
Wolfle and Wolfle (246) have studied cooperative behavior genetically 
in a comparison of monkeys and children. Crawford (79) studied the 
ability of six young chimpanzees to cooperate in solving a serial response 
problem. Varying degrees of cooperation were shown. 

Carpenter and Locke (56) report the development of trading re- 
sponses in a cebus monkey which learned to exchange a specific object 
for food. This behavior appears to be related to a type of sharing. 
Nowlis (172) found that food transfer occurred from a subordinate to 
a dominant animal. There was no relationship between the sharing of 
food and preference for a companion. Yerkes (250) reports that food 
Was shared by partners only when the female was in estrus and took the 
food as her right. 

GROOMING 


Warden and Galt (241) report that unilateral brain injury decreased 
&rooming in monkeys and bilateral injury completely eliminated groom- 
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ing. Grooming often took precedence over food seeking and did e 
seem to be related to sex or dominance Status. Crawford (80) foun 
that one index of dominance status was grooming, the grooming being 
done by the subordinate animal. In young chimpanzees “. . . 87 per 
cent of the social behavior occurred in the form of two distinct patterns, 
ing a lay-fighting” (172, p. 33). 
p edm Cm i: ae to c ste other studies related more or 
less directly to the social behavior of vertebrates. Attention might be 
called to Hebb’s (133, Pp. 245-250) description of mental illness ki 
chimpanzees since this appears to be social in nature. Some of the wor 
on neurotic behavior (110, 153, 156) has important implications 4 
social development. Hebb's (134) Proposed methods of analysis is 
temperament are of interest. The effect of a conflict situation on pairs 
of chimpanzees is described in an abstract by Fletcher (101). i 
Finally, we can include here Bechterev's (29) report on the ‘‘influ- 
ence" of man on the behavior of animals, and Curti's (74) report on the 
responses of albino rats to the presence of a cat. Visual cues are appar- 
ently not necessary in order for the rat to recognize a cat. 


SUMMARY AND INTERPRETATION 


Numerous papers in recent years have presented various theoretical 
interpretations of social behavior. The most popular “explanatory 
principles have been those of cooperation and competition (3, 5, 6, ti 
8, 9, 10, 94, 95, 100, 160), both of which have sometimes been used a5 
at other times as dependent variables. There 
have been theories based on releasers (Tinbergen, 229, 230, 231, 232, 

), trophallaxis (191, 192), and nee 
' 158, 159) is the primary principle 
cal comparative social psychology: 
rit, but all suffer from too heavy a^ 


emphasis on a narrow range of methods and problems for which the! 


theory has some "face" validity, 
Beach (28) has pointed out th E 

social behavior and for the advantage of using a wide variety of species 

as test subjects. It is difficult to s 

social Psychology unless and until i 

studied. But the use of more speci 


unless the investigations undertaken are guided by some systematic 


en proposed for learning by Hu 
mework of this kind might pies 
postulates and the Systematic ave 
s Which are deduced. Unifying principle 


and for personality by Sears. A fra 


the formulation of a number of 
tion of the intervening variable: 
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are urgently required if such studies are to have a major applicability 
to the problems of human social behavior. 

In addition to deficiencies in theoretical orientation and in the range 
of species studied, there also exist weaknesses in the techniques used 
in the study of social behavior. There is a need for new approaches to 
existing problems, and for new problems to be conceived and studied. 
The use of models by those individuals investigating the concept of social 
releasers represents an attempt to meet such needs. It is very possible 
that much of social behavior is situational; hence the range of experi- 
mental situations used might well be increased far beyond runways, 
Mazes, and problem boxes. One of the most promising attempts at the 
solution of such problems is to be found in the symposium on the 

Methodology and Techniques for the Study of Animal Societies” (212). 
This report documents an attempt to approach the study of social 
behavior in a systematic manner by delineating problem areas and by 
suggesting appropriate techniques to be used. 

Finally, the range of problems studied has been relatively limited, 
as can be seen easily by examining the various areas for which work is 
cited in the review. Little has been done on such important phenomena 
as play, communication, imitation, and learning in social situations. 
These phenomena are of great interest and perhaps the next decade 
of research will provide more significant advances in our knowledge. 
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and conditioning. New experimental data have been accumulating at 
an impressive rate, at the hands of both Hull and his followers, bs 
were testing the system, and other researchers who were working wit js 
out reference to the way in which their studies might bear on Hull's 
System. In the face of this new knowledge, many of us have wondered 
what changes had occurred in Hull's thinking over these years. The 
present book is the answer, or at least part of the answer. : 
This is a little book, scrupulously stripped down to a crisp an 
pithy presentation of its core ideas. It offers a restatement of the 


considerably. This development will be reflected in the system itself, 

Which I hope to publish within a year or two" (p.v), Hull was respon- 

sive enough to the new data to feel that public emendation of his 

earlier system was called for early, though he apparently had a more 
thorough recasting already in mind. ; 

Besides containing the latest statement of Hull's theory of behavior; 

S hope that the present book would be both "'intelligi- 

ble" and “a useful introduction to the current aspects of behavior 


€ no hardship for the cognoscenti, who 
; and who may welcome the brevity of the 

book; but others, not yet familiar with Hull, wi 

i is latest one, For the same reason; 

€ Systematic adequacy of the theory 

newcomers the introductory purpose 


, + he similarities between the Principles and the Essentials are deep- 
going, and compose a fundamental continuity between the two books. 
Here is the same Philosophy of Science, the same theoretical orientation 
to psychology, the same approach to theory construction. Hull's version 
of postulate method, still in force, seems to have undergone no refine 
ment since the Principles, just as his faith in it has undergone no weak- 
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ening. Curve-fitting is still used, in place of rational equations, not only 
for summarizing a plot of empirical data, but for isolating many of the 
postulates entering into the theory. The system, in many respects, is 
still much as it was, in substance as well as form. It takes its departure 
from concepts like need and survival; the same variables are featured; 
the same few types of arbitrary functional relations do most of the work; 
some of the old postulates reappear almost intact. Hull is still pre- 
Occupied with quantification because his belief is unshaken that only 
in that way can "scientific" progress be made by behavior theory. 
Comments on these aspects of Hull's theory may be found in previous 
reviews of the Principles and in critical papers on Hull's general system 
and methodology. 

Of more current interest are the changes that mark this new version 
of Hull's system. A few of the broader differences may be cited to show 
the scope of those changes. Hull says, ... numerous reasons for 
changes and modifications in the postulates as presented [in the Princi- 
ples] have been revealed." Accordingly, he continues,  .. . the mathe- 
matical aspects of many of the postulates have been formulated, or 
reformulated, and the verbal formulation of nearly all has been modified 
to a certain extent. One postulate... has been dropped in part as 
empirically erroneous; some postulates have been divided and others 
have been combined; several new postulates have been added; and a 
number of the original postulates have been deduced from others of the 
present set and appear as corollaries in these pages." Allthis reshuffling 
has led to considerable trimming down in the total number of postu- 
lates, subpostulates, major corollaries, and minor corollaries to only a 
little more than half their number in the Principles. Part of this reduc- 
tion, it may be noted, is achieved by omitting certain topics like stimu- 
lus patterning and S-R asynchronism. There has been a shift in empha- 
sis from sp to sEn, the latter being described now as “the central 
quantitative concept of the theoretical system," and an attempt is 
made several times to rationalize this shift. Much attention is cast 
upon the problem of reaching a quantification of "true" sEr, with 
Thurstone’s Case III taken as the key procedure; and the concept of 
probability of response is applied to the interpretation of sEr. With 
regard to basic viewpoint, too, the Essentials offers some interesting 
compromises and corrections. Thus, to criticisms of his physiologizing 
in the Principles, Hull replies thata term like afferent neural interaction 
is "at bottom purely molar," and he points to the “methodology put 
forward for quantifying afferent stimulus interaction" as proof of its 
molar character. Or, again, he addresses himself anew to the question 


- of whether there are one or two types of conditioning, reasserting his 


belief that there is only one on his customary contention that reinforce- 
ment or drive-reduction is involved in all cases. (The term "law of 
effect" is not mentioned once.) At the same time, he compromises by 
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harking back, and giving weight, to an issue which figured in the SETS 
and Konorski-Miller discussion, namely, the de novo character cde 
obtained with one conditioning procedure and not with fhe 2 m 
Comparisons such as we have been making between the pore 
and Essentials are, however, a matter of historical interest p = 
What is more important is that we have in the latter a gay saline 
havior brought up to date, presumably complete in itself, "s ae 
for a critical inspection without reference to its earlier forms. i s bà 
this inspection fully in our space is impossible, but it will m of 
worth while to report briefly on one part of the theory as an examp d- 
his treatment. For this, the handling of sEr, and the variables cons 
tuting sEr, may be chosen. " hé 
As in the Principles, the necessary and sufficient conditions n nid 
acquisition of new S-R connections or for the strengthening o as 
ones is the occurrence of reinforcement. Reinforcement is said to fes 
volve drive stimulus reduction rather than need reduction. ae 
less, it is clear from Hull's remarks (e.g., p. 15) that the evel 
of a state of need is still considered essential, since it underlies ap 
and the consequent production of drive stimuli, Hull appears to Wi te 
far as ever from an operational definition of reinforcement. Postu cms 
III, which embodies the “law of reinforcement,” fails to clarify p 
matter. It includes a mixture of terms dealing with observable poen 
Response) and unobservable (e.g., Sp, s) events and specifies only em 
drive stimulus reduction must be “rapid.” Obviously, this qualificato" 
leaves much room for ad hoc explanations of the failure of an gm 
ently "reinforcing state of affairs" to strengthen behavior, since t 
hypothesized drive stimulation is internal, and no rules are supplie 
for measuring it, let alone the rapidity of its diminution. ve 
slr, which is generated by the reinforcement process, and v 
(D) are the key variables which determine reaction potential (sEn)- 
As stated earlier, sEn is the “central theoretical construct" of the ris 
tem, but it is at the same time asserted that the procedure involved 
the quantification of sEn constitutes its operational definition. ier 
this quantification is Specifically based upon latency measuremen Rh 
this makes sEp essentially a derived response measure rather than 4 


theoretical construct, Thus, in view of the above assertion, a age 
relating sEs to theoretical Variables like slp, J, D, etc. might 
converted to the form R= (intervening variables), while the egnat ot 
ae response measures like amplitude to sEp might take the for 
R=f(R). : 


Hull's procedure in handling sEp is the s e 
Principles. Explicit functions relating variables like sg, D, J: ani 
to environmental factors are written first, Then sEx is related to t 


: R on 
intervening variables by general equations stated in functional notatio" 
form [e.g., zZEr=f(D XsHr)], though Hull sometimes omits the 


ul in the 
ame as that utilized in 
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symbols (cf. equation 19, p. 59). Finally, sEr is tied up, again by ex- 
plicit functions, with such response measures as latency, amplitude, 
number of unreinforced responses in extinction, etc. It may be noted 
incidentally that the latter equations, written in the form gEn —f(R), 
would be more appropriate in the form R=f(sEr), since the amplitude, 
latency, etc. of response presumably depend upon sEr as determined 
by the values of sHz, D, etc., and, in the final analysis, by the values 
of N, h, w, etc., the antecedent empirical variables. Special status is, 
however, given to latency measurements through their use in the quanti- 
fication or operational definition of sEr. 

Of the intervening variables upon which sEr depends, s/Zr, Vi, K 
and J are functions of conditions at the time of acquisition, whereas D 
and V are considered to exert their influence during performance and 
extinction. That D plays its role during performance or extinction is an 
inference based upon Hull's derivation of the basic equation D=f(h) 
from extinction data supplied by Yamaguchi. However, the matter is 
somewhat confused by the wording of Postulate IX (p. 59) to the effect 
that “the reaction potential . . . is determined (1) by the drive (D) 
operating during the learning process - - - .” (Our italics.) 

] As noted earlier, the most important acquisition variable deter- 
mining sEp is slr. According to Hull, sHpr depends primarily upon N, 
the number of reinforcements. The so-called “law of habit formation" 
deals with the relation sr =f(N). The latest version of this law ap- 
pears to be more restricted than the one presented in the Principles of 
Behavior. It now deals with reinforcements occurring at ‘‘evenly dis- 
tributed intervals” (cf. Postulate IV, p. 32). At least three points 
should be noted concerning Postulate IV: (a) the law omits the case of 
unevenly spaced reinforcements; (b) partial or intermittent reinforce- 
ment continues to be ignored; (c) neither in this postulate nor elsewhere 
in the volume is there any svstematic mention of spacing asa parameter 
of acquisition. 

J and K, like sHr, play a new role in the current version of the 
system. Instead of influencing the upper limit of sHz as a function of 
N, they have become direct determiners of sEr. As was true for sHn, 
the postulate relating K to its empirical variable is much more restricted 
than the equivalent statement in Principles. Postulate VII (p. 51) 
deals with K merely as a function of w, the weight (gm) of food. It 
fails to consider non-food reinforcement, or the quality of reinforce- 
ment, both covered by the earlier postulate. The derivation of the 
equation relating K to w is based primarily upon data supplied by 
Crespi. While admitting that only three of the Crespi curves were 
sufficiently regular to permit empirical curve fitting, Hull proceeds to 
use asymptote values based upon five. He further omits the asymptote 
value for the zero incentive curve on the ground that it is “presumably 
distorted upward by frustration” (p- 49). Itis then assumed, without 
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further explanation, that the three highest data points graphed a 
Fig. 12 correspond to the coefficients of the empirical equations fitt 
to the three suitable Crespi curves, ‘‘except that they all have consider- 
ably smaller values.” 

In deriving the delay of reinforcement equation (Postulate VII, 
p. 56), there is again some tendency to blink the data. When equation 
15, basic to Postulate VIII, is fitted to the data provided by Perin $ 
study, the resulting curve indicates an asymptote at an above-zero 
value of sEp (see Fig. 14, p. 55). Yet in the Perin study, animals failed 
to condition at a 30-sec. delay, denoting zero value of sEn at that delay. 
This indicates either the existence of a discontinuity requiring a secon 
function starting at some value above 10 sec. (the last plotted point), 
or at least the need for a more complex function, but the discrepancy 
is dismissed as "probably due to some artifact.” x 

Among the intervening variables which together constitute reaction 
potential are two which do not appear in any form in the earlier volume. 
These are Vi and Vo, stimulus intensity dynamism variables for acquist- 
tion, and for performance (“response evocation") or extinction, respec 
tively. That is, the intensity of the stimulus at the time of conditioning: 
and during later response evocation, is considered to affect response 
strength apart from all other variables. V2, the performance variable, 
affects sEr directly, being given equal status with J, K, etc. Vi, 0? 
the other hand, is considered to affect sHn, and a new symbol, siz !9 
created to represent the resultant habit strength. But, according t9 
equation 10' (p. 45), sHr=sHrX Vi, and according to equation 
(p. 59), sSEn- DXViX --- XsHr. Thus, by substitution, we gef 
sEr=DXV2X +++ XsHrXVi, and the reason for the different status 


of Vi and V2, or for the creation of the symbol sHp becomes difficult 
to see. E 


1. From the equations fitted to the Hays data, the expression sZe=J\ 
ion : Vz applies to “response evocation,” while V; acts during 
original learning." There seems to be no clear reason for treating the Hay* 
study as being of the former case. Furthermore, the problem of deciding when 


"original learning" ends and “response evocation” begins would seem to 
difficult one at any time. 
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2. Viisintroduced in equation 10’ without any attempt to demonstrate the 
need for such a variable at either the experimental or the theoretical level. (As 
noted above, Hays' study is used in connection with Va.) 

_ 3. The assumption concerning Cattell's unit (p. 44), used to derive equa- 
tion 10, seems completely arbitrary. This, together with other similar instances 
in the book, makes the reader pause to consider the general question of the 
legitimacy of making assumptions, however arbitrary, because they lead to 
equations which fit well data for whose fit the assumptions were created. 

4. The absence of separate equations relating Vi and V2 to the empirical 
variable, S, presumably means that the equation in Postulate VI holds for 
both cases, but this is never stated explicitly and the reader is left to make his 
own inference. 


: The final intervening variable, Drive (D), which contributes to sEn, 
is sometimes considered by Hull to be the most important of all (vide, 
p. 58). As noted earlier, D presumably refers to drive at the time of 
performance or extinction. However, some above-zero value of drive 
is required also during conditioning, on Hull's assumption that rein- 
forcement is a drive (or drive stimulus) reduction process. Some lack 
of clarity is evident in the discussion of drive. At times drive is de- 
scribed as a form of stimulation (p. 15); at other times as a need (pp. 
3-4, 15); at still other times as a state (p. 15). Possibly the author 
intends these terms to be taken as synonymous, but there are occasions 
when they seem to have separate referents (e.g., p. 39, legend of Fig. 4, 
p. 18), and the matter is never quite settled. In fact, on p. 16, drive 
reduction is referred to as only “one of the necessary conditions of rein- 
forcement." (Our italics.) 

In spite of such verbalizations, one role of drive in the system is 
unmistakably that of an intervening variable (vide, p. 33). . As was the 
case with sg and K, the drive postulate is quite restricted in scope. 
With the exception of parts C and D, it deals solely with the hunger 
drive. Parts A and B of the postulate, as well as equation 7, are taken. 
directly from data supplied by Yamaguchi. The latter investigator 
derived an equation relating sEr to h, hours of food deprivation. In 
the book the same expression appears as equation 7, but relates D, 
not sEr, to h. Such a substitution would be justified only if D and sEr 
were the same, or if D were a close approximation of sEr. The tendency 
to speak of drive as though it were some form of reaction potential is 
further illustrated by the wording of Postulate V, part B (pp. 38-99). 
The gEp values computed by Yamaguchi from his extinction data are 
graphed (Fig. 8, P- 36), and equation 7 is fitted to them. While the 
curve as drawn passes through a maximum, the trend of the values 
Seems to provide as good à basis for fitting a curve rising toward an 
asymptote. The fact that the plotted curve fits the data closely means 
little, since its equation has as many constants as there are computed 
values. (On the basis of equation 7, Hull follows Yamaguchi's lead in 
adding to the effects of food deprivation an inanition component € 
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trary reasons, and then only on one side of the equation. pos EDT 
is set equal to two different expressions in equations 33 and . natn 
the right side of equation 34 is substituted for one constant se s ae 
33. Typographical errors are rare in the book: one case is me) on p 
94 where the equation 25 referred to deals with K and not I a. 
Despite the brevity of this little book, it unmistakably carries m 
personal seal and flavor. On Occasion, he Steps outside the lim 


to be essential to Progress in theory construction. They also ma 
ut he properly regarded t ve 
as a requisite of progress, The Essentials was his attempt to impr! Ei 
on the Principles, perhaps only in'a Stopgap way, since in it he declar " 
his intention soon to publish a major work. This last project has n0 


A s pisi h : at 
been cut short by his untimely death. Even his critics will miss tha 
. next book, 


W. N. ScHOENFELD- 


P. J. BERSH- 
Columbia University. 


This volume is the result of 
Corporation and the Harvard De 


eoretical foundati 


The project staff consisted 
A. Shils), a psychologist (Edward C. Tol 
(Richard C. Sheldon). During the five-month pe 


operated both as an independent unit 
echelons—one, 


P, ta 
riod of the project, Holt 
and in conjunction with two seco H. A+ 
a discussion group including G, W, Allport, C. Kluckhohn, H- 
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Murray, R. R. Sears, and S. A. Stouffer, and the other, a larger discussion group 
including “all interested members of the Department of Social Relations." 
Funneling from this pool of interdisciplinary effort into the present book isa 
brief general statement on "Some Fundamental Categories of the Theory of 
Action," drafted by Parsons and signed by all contributors; a lengthy elabora- 
tion of the theory in the form of an essay on “Values, Motives, and Systems of 
Action" by Parsons and Shils (with the assistance of James Olds); the specifi- 
cation of “A Psychological Model" by Tolman; and a group of briefer contribu- 
tions on "applications" of the theory of action by the five secondary participants 
named above. Sheldon contributes a short methodological section, "Some Ob- 
servations on Theory in the Social Sciences." In violation of the spirit of inter- 
disciplinary fair-play, it may be revealed that the formulations of Parsons and 
Shils dominate the book both in the allotment of space and conceptually. Ac- 
cordingly, they must dominate this review. 


The “theory of action” is mainly a set of formulations which talk 
about the variables of a projected theory. There is also, as is becoming 
inevitable in social science, much talk about the talk about the variables 
of this projected theory. Beginning with this second level of talk (the 

meta-meta-language?"), we itemize a few of the authors’ conceptions 
about the objectives and properties of the theory of action: 


1. The aim is to "develop a unified conceptual scheme for theory and re- 
search in the social sciences.” 

i 2. In the execution of this task, the authors propose to do justice to the 

whole course of development of work in the social sciences" (p. 239). In par- 
ticular, they claim responsiveness to the emphases of Freud, Allport, and the 
study of animal behavior (as mediated by Tolman) in psychology; in sociology, 
to Durkheim, Weber and, to a lesser extent, Park and Thomas; in anthropology, 
to Boas, Kroeber, Sapir, and others. 

3. The immediate intention is to identify a set of variables adequate to the 
"descriptive analysis" of the state of “systems of action" at a given moment. 
However, these variables are to be chosen in such a way as to permit (ulti- 
mately) "dynamic analysis" of the "changes of the system through time," in 
terms of changes in the values of the variables. 

4. The authors distinguish four "levels" of scientific systematization: "(1) 
ad hoc classificatory systems, (2) categorical systems, (3) theoretical systems 
and (4) empirical-theoretical systems" (p. 50). The “categorical type . . . in- 
volves a system of classes which is formed to fit the subject matter, so that there 
are intrinsic relations among the classes, and these are in accord with the rela- 
tions among the items of the subject matter" (p. 50). A “theoretical system is a 
categorical system whose laws relating elements [i-e., the categorical variables 
or "'classes"] have been formulated.” Theoretical systems generate deductive 
consequences which "make... predictions about . . - how empirical systems 
... behave if an ideal set of scientific or ‘standard’ conditions were to exist" 
(p. 51). “Empirical-theoretical systems . - - the long term goal of scientific 
endeavor" . . . are capable of “predicting changes in empirical systems outside 
special experimental conditions" (p. 51). Parsons and Shils locate the present 
status of the theory of action in the categorical domain. 
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5. Nevertheless, despite the fact that their categorical system is admittedly 
"free of laws which relate its elements," the authors claim, at many points, 
to be using deductive techniques, and, in general, fecl that they “carry deductive 
Procedures further than is common in the social sciences" (p. 40). 


Turning now to the talk about the variables of the proposed theory 
of action, we face a formidable problem. So fully do the "categories 
of the theory reflect the complexities of its subject matter, that a mean- 
ingful précis is impossible. Indeed the some 250 closely printed pages 
devoted to the theory is itself a précis, consisting of a relentless barrage 
of definitions and classificatory elaborations of these definitions, but de- 
void either of empirical application or illustrative explication of the de- 
fined variables. Perhaps the following paragraphs will im part the flavor, 
if not the sense, of the formulations. 


The theory of action makes Statements about the action of individual age 
or collectivities of actors. The descriptive unit for the analysis of action is th 
orientation of action, An orientation of action “involves a set of objects of UH 
tation,” characteristic of the situation, The two Principal classes of objects 
Provided by the situation are: "(1) nonsocial, that is, physical objects or aC 
cumulated cultura] Tesources, or (2) social objects, that is, individual actors 
and collectivities" (p. 5). "A specific combination of selections relative LL 
objects," made from the available Possibilities of selection in a specific situa- 


action in a given case, The orientation of action 
Wo analytically independent sets of categories: 
alue-orientation. “Motivational orientation ps 
: i - Which are related to actual 0 
Potential gratification of the actor's need-dispositions" (p. 58) and is character 
ized by three modes: Cognitive, cathectic, and evaluative. “The cognitive mode 1n- 
Volves the various Processes by which an actor sees an object in relation to his 
System of need-disposi tions.” “The cathectic mode involves the various processes 
by which an actor invests an object with affective Significance," “The evalit- 


PY 2 " ie a E 
alive ME involv es the various Processes by which an actor allocates his ae 
among the various actions with reg, = 2 = an at? 

Mie pect to Various h bjects in a 
tempt to opt A : cathected obje: 


; ; cts 0 
Value-orientation refers to those sapeo a 
mmit him to the observance of certain m 
» Whenever he is in a contingent situation whi 


for the “integration” of personality, and the “ 


4 ienta- 
'parallel the modes of motivational orient 


i > " . 
An "organized plurality of., , orientations of action constitutes a syste™ 
Syst 


of action" (p, 5). The "organized sys em of the orientation and motivation © 


action of one individual actor" is the Personality system. A social system is ? 
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system of the “interactions of a plurality of individual actors" (p. 7). Cultural 
systems are not, strictly speaking, systems of action. Culture exists “as a body 
of artifacts and as systems of symbols,” and is embodied in the "orientation 
systems of concrete actors” (p. 7). The variables for the description of person- 
ality systems derive from various "fundamentals of behavior psychology," 
from psychoanalysis and other sources, and are brought to converge on the 
concept of need-dispositions as the basic organizational unit. Role is the unit of 
the social system, while cultural systems are systems of ideas, systems of expres- 
sive symbols, and systems of standards of value-orientation. Despite the existence 
of complex interrelations, and a homology of certain of the concepts at the vari- 
ous levels, social systems are not reducible to personality systems, nor are cul- 
tural systems reducible to any combination of the variables of either. A major 
concern of the theory of action is to locate certain "points of articulation" 
among the three types of "systems," a pivotal such area being the concept of 
role, where “value pattern, social structure, and personality come together” 
(p. 243). 

Wherever one moves in the theory of action, one stumbles into a set of five 
classificatory dichotomies called “the pattern variables,” to wit: affectivity— 
affective neutrality; self-orientation—collectivity-orientation; universalism— 
particularism; ascription—achievement; specificity—diffuseness. The “pattern 
variables” had originally been created by Parsons for the classification of cer- 
tain structural components of social systems. In the over-all theory of action, 
it happily turns out that the pattern variables are capable of momentous feats 
of integration at every level. They serve as the basis for characterizing the 
actor's concrete value-orientations. They lead, via 32 cross classifications, to 
the cataloging of need-dispositions. Similarly, they lead, on the level of social 
system, to a classification of role-expectations. They enter also ‘‘on the cultural 
level as aspects of value standards" (p. 78). 


The mode of presentation of the theory of action imposes severe 
difficulties on any attempt to characterize its methodological status. Its 
authors write as if fighting a continuous but losing battle to express the 
ineffable. The exposition consists of a series of definitions in abstract, 
discursive verbiage. Each concept is defined not once but in many dif- 
ferent contexts throughout the discussion, so that a given term acquires 
a complex and slippery array of meanings by a process of cumulative 
accretion, It is hard to find a place for many of the definitional state- 
ments within the logic of definition. The authors’ belief that they are 
using deductive procedures seems to spring, in part, from the intention 
to construct explicit definitions from the so-called “elements” (primitive 
terms) of the “frame of reference of the theory of action." However, 
these “elements” or primitives—which strictly speaking require opera- 
tional and perhaps implicit definition, but may not be explicitly defined 
—are given explicit definitions, often in terms of the later, presumably 
derivative, concepts. 

The authors show laudable modesty in classifying the "theory of 
action” as a “categorical system.” Nevertheless, it remains impossible 
to evaluate the potential theoretical fruitfulness of the variables (“cate- 
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gories”’) put forward. All that the "system" con tains is an extended 
of explicit definitions. Operational (empirical) definitions are w-— 
for a single one of the many concepts, nor are there clues in the COR. 
Sion as to how and from what sources such definitions might be cial 
Structed. Sheldon, in his contribution on the methodology of ME. 
Science theory, notes this embarrassing circumstance, but derives HE 
solace from the belief that theoretical concepts (and principles) e. 
"free creations of the human intellect." Whatever the virtues of rh 
caréan “conventionalism,” it always remains desirable to ask, ical 
free?” And the wisdom of constructing an intricate array of theory 
concepts independent of step-by-step efforts, however tentative, to d 
these Concepts to empirical states of affairs may be seriously doubt, 
The theory of action does not even permit the determination of ae 
Operational definitions are relevant, because few grounds are availa 
for deciding which of the “categories” correspond to systematic e 
pendent variables, which to intervening variables, and which to 
pendent variables, fre- 

olman's section on “A Psychological Model" marks one of the f g 
quent new phases in his thinking. Tolman now feels that all intervenin 
variables used in psychological theory are defined both functionally, wá 
i ve [i.e., "existential"] proper. 
ties." The referents may be “Nneurophysiological,”” “Phenomenologica 
or the components of “a sui generis model.” Tolman’s new theory 
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A ce 
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(Lewin's momentary life-space as Modified to con tain Tolman’s “expectations / 


and (2) a rastructureg behavior space (the “immediate” space as “restructur™ 

i ng E) 
by locomotions, learning," or the “psychodynamic mechanisms’ )- con- 
postulated interrelations among these “variables” (and the subvariables 


Ü " sort 
Programmatic or “need to know 


“need structure" tipped out of t 
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endowed with “ ‘electromagnetic’ charges" as needed, and is often the victim of 
such incredibly ad hoc calumnies as: “The strength of a field force is . . . directly 
proportional to the product of the need-push and the determining valence... 
and inversely proportional to the square of the behavior-space distance between 
the region of the behaving self . . . and the region of the corresponding valence" 
(p. 340). : 

The model is indeed sui generis. Tolman, however, berates the model with 
his usual candor, often implying that it may well prove necessary to do away 
with the thing. Should this be the model's unhappy fate, the field will neverthe- 
less recall with nostalgia a fetching feature of its conceptual physiognomy called 
“the nose of the behaving self." 


Of the five “applications” of the theory of action which comprise the 
final portion of the book, only two are related to the theory in any de- 
terminate sense. One of these, Kluckhohn's “Values and Value-Orienta- 
tions in the Theory of Action," is not an application, buta further defi- 
nitional analysis of this topic. The other, * An Empirical Study of Tech- 
nical Problems in Analysis of Role Obligation" by Stouffer, concludes 
with this warning: "one of the most important values of this paper 
should beitsserviceasa brake on theenthusiasm of those who may antic- 
ipate quick and easy progress in moving from highly abstract concepts 
of social science to empirical operations" (p. 494). Murray's essay on 
the classification of needs, and Sears' paper on the desirability of dealing 
with individual and social behavior within a single theory, are both rele- 
vant to the theory of action in some broad sense, but do not proceed 
within the “categories” of the theory. Perhaps the most astounding 
Property of the theory of action is its capacity to “‘postdict,” as an ap- 
plication, Allport's 1950 SPSSI address on ''Prejudice."" 

At a time when the route towards, even the possibility of, compre- 
hensive theory in each of the individual social sciences is in doubt, it is 
more than sanguine to begin the construction of a unified theory for all 
social science. The “theory of action,” in its present form, gives sub- 
stantial support to this statement. Yet, it is possible to argue that cer- 
tain of the limitations of attempts at theory in the individual social 
Sciences may derive from failure to explore concrete interdisciplinary 
relations among emerging concepts and empirical findings. Psycho- 
logical theorists who try to deal with complex aspects of human be- 
havior have been too long content to talk in such diffuse terms as “the 
role of social or cultural factors" within the individual behavior phenom- 
ena that they analyze, or "the effects of the social environment.” It is 
possible that each one of the social sciences could benefit from modest 
attempts towards the coordination of developing empirical knowledge, 
and mutual accommodations among concepts. Embedded in the ponder- 
ous formulations of the “theory of action” are evidences of the possible 
fruitfulness of interdisciplinary effort, at this less pretentious level. The 
consideration of "points of articulation" among psychological, social, 
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and cultural "systems" raises, at least obliquely, some interesting prob- 
lems; the importance of making provisions, within approaches to [n 
chological theory designed to cope with complex behavior, for varial zi 
adequate to the empirical bhenomena designated by such terms y ee 
complementarity of expectations," "role-expectations," etc. is mp 
ibly, if elliptically, argued. If the participants had kept more firm y d 
mind the "Towards" in "Towards a General Theory of Action, ase 
had been less committed to the "General," and to the singular form o 
the autistic noun, "Theory"—the result might have been a useful pre- 
liminary mapping of common and differential problems of social science 
methodology. 


SIGMUND KOCH. 
Duke Universit y. 


TINBERGEN, N. The study of instinct. London: Oxford Univer. Press 
1951. Pp. xii4-228. $7.00. 


; i j x c has 
It has sometimes happened in the history of science that a book n 
had influence greatly out of proportion to its apparent intrinsic impo 


ances of Nature," Tinbergen's book may well servea similar purpose ni 
psychology, It comes as a partial answer to Beach's recent observation" 
on the need for gathering behavioral data on a somewhat more p 
sentative number of Species than American psychologists appear at pre ii 
ent to be studying. The Study of Instinct should provide a means where- 
by the American student might become better acquainted with the n 
animal behavior and with : 
roach to common problems which the zoolog 
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serve as some assurance that a book with “instinct” in the title can, t 
at once worth while and exciting to the biologically-minded psychologis* 
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Tinbergen at the outset explicitly avoids the two traps which await 
every student of innate behavior. He refuses to accept the directiveness 
of Russell or the purposiveness of McDougall as explanation. While, as 
he says, the fact is undeniable, what the ethologist must study are the 
causal conditions of purposive behavior. He also rejects the subjective 
approach of Bierens de Haan that "an animal hunts because it is hun- 
gry,” observing that this is “a guess about the possible nature of the 
animal'ssubjectivestate." What is needed isa ‘physiology of behaviour" 
that utilizes the objective methods of the physiologist but applies them 
to the problem of behavior rather than to the processes of organ systems 
assuch. All of this is not, of course, startling, sinceany American physio- 
logical psychologist would probably say about the same things. How- 
ever, Tinbergen next notes that the psychologist in America, although 
objective in methodology, has specialized on the higher types of be- 
havior. Because of his interest in human conduct and his acceptance of 
man's evolutionary descent, he has become preoccupied with the pre- 
human behavior of mammals. His neglect of innate behavior, Tinbergen 
feels, "is due to the fact that it is not generally understood that learning 
and many other higher processes are secondary modifications of innate 
mechanisms, and that therefore a study of learning processes has to be 
preceded by a study of the innate foundations of behaviour." 

Concerning methodology Tinbergen emphasizes “the importance of 
a complete inventory of the behaviour patterns of a species." Special- 
ization on limited problems without knowing the behavior repertoire of 
the animal studied can lead to unwarranted generalizations, as can use 
of a few specialized techniques for all problems. “In view of the differ- 
ences between any one species and another, the only thing that can be 
said for certain is that one should not use identical experimental tech- 
niques to compare two species, because they would almost certainly not 
be the same to them.” 

The major portion of the book is devoted to a survey of the roles of 
external stimulation and internal conditions responsible for innate be- 
havior. The evidence is chosen from a wide variety of species and the 
insufficiency of merely determining the limits of sensitivity of receptors 
is emphasized, as follows: 


The animal’s own world is not only dependent on what its sense organs can or 
cannot receive. Its sensory world is still more restricted; it is composed of sign 
stimuli, at least as long as we are dealing with innate responses. .. . The strict 
dependence of an innate reaction on a certain set of sign stimuli leads to the 
conclusion that there must be a special neuro-sensory mechanism that releases 
the reaction and is responsible for its selective susceptibility to such a very 
special combination of sign stimuli. 


This process Tinbergen calls the Innate Releasing Mechanism. The 
extent to which this IRM is influenced by learning is looked upon as a 
matter for future research. Here Tinbergen might have profited by a 
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" 
more extensive search of the American literature on the pr oe. 
behavior of such mammals as the rat, where good evidence a me. 
dance may be found for a wide variety of acquired alterations en 
stimulus pattern and IRM, particularly in such “innate” states 
E His (iem at synthesis of the relevant data is along the pene 
lines made familiar by Morgan's and Beach's concepts of interna ee 
anisms of motivation, coupled with a concept of hierarchical org: oy all 
tion of the neural structures underlying innate behavior. As BE 
modern attempts to understand the physiology of need states, the “This 
crine system and hypothalamic nuclei are pressed into service. iig 
material is presented with all modesty as a very tentative way of help 
to "put our thoughts in order." Tm. 

The role of learning in determining the precise sequence o ic pre? 
behaviors is again minimized, although other sections of the boo ia 
sent evidence to show that a great deal of individual modification een 
nate patterns does take place. Worthy of attention by American m 
dents of learning is Tinbergen’s survey of what he calls the innate " 
position to learn." Many species show rapid and complex a 
some problems and almost complete stereotypy in other problems se 22 
ingly no more difficult. The mechanisms of naturalistic learning 
Serve more investigation, "- 

It is difficult to make a critical evaluation of The Study of age it 
without retracing all of the polemical pathways of the 1920's. eM 
should be recognized that the investigation and the thinking o: Hr 

ogists are far more rigorous than that of the field nat 
ists of the 19th century. Their concept of instinct, although similar 
that of McDougall, is much better ro 
The final impression one 


Over a range so 
But the facts he presents m 


d 
ust be assimilated if the comparative metho 
is to be something more than a misleading conventional symbo 
American psychology. 
L. I. O’KBLLY. 
University of Illinois. 


CAMERON, Norman, & MAGARET, ANN. Behavior pathology. New Voss 
Houghton Mifflin, 1951. Pp. Xvi-4- 645. $5.00. 


aes ae lop" 
sent clinical materia] in terms of the interrelationships of deve 
mental, learning, and biosocial fact 
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only lip service to the importance of these factors—their texts falling 
quickly into the Kraepelinean tradition despite prefatory statements to 
the contrary—Cameron and Magaret never seem to lose sight of the 
fact that these factors are always operative. The following statement 
by the authors indicates their approach as well as the scope of the book: 


We begin where birth begins, with the unmistakable needs of the neonate, and 
the succession of inescapable frustrations to which he is exposed because of his 
helplessness and the complexity of the social milieu. This points up the inevi- 
tability of conflict and anxiety; and it clears the way for our recognition that all 
persons must acquire techniques for overcoming anxiety or at least making it 
tolerable. The acquisition of such techniques and their modification are both 
examples of social learning; and this holds good, of course, for the acquisition 
and modification of pathological techniques, as well as normal ones, and for 
therapy as well as pathogenesis. 


That this book is seriously concerned with general principles and 
constructs may be seen from the following topic headings: learning in a 
social situation, learning and temporal sequences of behavior, selective 
learning, language behavior, socially organized thinking, social role- 
taking. 

It is perhaps unfair to have compared this book to other texts in 
abnormal psychology, most of which are adequate for a single course. 
This reviewer agrees with Carmichael's introductory statement: " ... 
a possible value of this book would be lost if it were to become merely 
a useful professional guide to those who already have wide expert knowl- 
edge of man's normal and abnormal behavior. Actually the present 
volume is so clearly written and its scientific and yet eminently sensible 
point of view is so effectively presented that it is hard to believe that 
any educated man or woman who reads it can fail to acquire a new kind 
of understanding of why normal as well as abnormal people act as they 
do." 

SEYMOUR B. SARASON. 


Yale University. 


SCHNEIDERS, ALEXANDER A. Introductory psychology: The principles of 
human adjustment. New York: Rinehart, 1951. Pp. xv+461. $4.00. 


This book is comprehensive enough to give the student sufficient 
knowledge of the field, yet brief enough to be compressed into the stand- 
ard three-hour one-semester course. The topics are organized around 
two fundamental psychological concepts, personality and adjustment. 
The first. two chapters adequately introduce the student to psychology, 
first by discussion of what psychology is not, second by a systematic 
analysis of what psychology is. The latter includes the historical 

ackground and meaning of the term; representative viewpoints in 
Modern psychology, including structuralism, functionalism and psycho- 
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Not all psychologists will want to treat “personality” asan independen 
entity, on equal footing with the biological heritage and envios a 
Some will prefer to regard it as the behavior outcome of a modi M 
organism with a background of inherited characters in interaction 
vironment. . 
a second part of the book is given over to the social Aree 
of age groups. However, the chapters given to infancy, Er dii 
adolescence, and the adult years and old age fail to reflect eit xi i 
continuity of events which make up personality growth and deve Yt 
ment, or the effect upon such growth of the many social and ae, 
psychological forces. True, the authors mention a few impor e Bi 
developmental principles, such as “the organism develops as a be 
"maturation proceeds by coordination of two rather distinct proces p 
differentiation and integration," and "maturation is not uniform ise 
all children." However, the specific researches which have given Fat 
to these important concepts are almost completely neglected. ley's 
example, no material from developmental embryology appears. Sur aA 
important work is mentioned primarily to illustrate the fact 
infants have little social interest in other infants. ) sa 
In several places the concept of an emerging self is identified s, A 
succession of social roles, one after the other. The authors acknowlecs 
their intellectual debt to Cooley and Mead, who have undoubt 
afforded an important theoretical basis for a concept of the self. A p^! 
Sophical position taken the 
in conceptualizing an undefined area, is hardly a substitute OY ae 
important empirical material which now undergirds a somewhat di 
ent concept of the emerging self. These authors make no mention 0 


H . 0. F 
important researches on the contribution of language to the develop 
ment of the self concept. 


In the discussion of adolescenc 
some of the most i 


very important developmental mater 
hat the reader will gain no comprehen 

ess of growth. tus, 
Part III, much longer than Part II, deals with abnormal sta ‘on 
deviant roles, and personality, Thi i iscuss! 


of role status and the social psycl 
most comprehensive he has seen, Prejudice as a two-way proc 
excellently presented. The Problem of group relationships is 
objectively considered than in many current discussions which aS 
the majority to be "wrong" and the minority "right" when con 
arise. 


a s lity: 
The final part has to do with social institutions and person? 


more 
sume 
flict* 


4 
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= Here the school, religion, occupational status, the economic system, and 
the social psychology of mob behavior are considered. Ina concluding 
chapter, the authors tackle the dimensions of the good society. Ac- 
knowledging the relativity of values, they define the good life in terms 
of the “golden mean of behavior" and venture to set up certain charac- 
teristics of a good society, although they recognize that good societies 
may take many forms. 

This reviewer's criticisms thus far primarily reflect his expectation 
that the text would be developmental in its orientation. Viewing it as a 
contribution to social science, or more specifically to social psychology, 
he considers it a significant attempt to organize data concerning human 
behavior simultaneously from two traditionally. different viewpoints. 
If the authors have been encyclopedic rather than critical in assembling 
and selecting their material, their attempt at synthesis should be 
viewed with some charity, for there is little intellectual precedent for 
their work. 

One may rightly wonder where this book will be of greatest use. 
This reviewer believes that the typical undergraduate student in social 
psychology may find the book confusing. The intelligent undergraduate 
who has a broad background of reading in both sociology and psychology 
may find it stimulating. Graduate students with strong intellectual 
„ drives toward synthesizing concepts from many areas will also find it 
~ of interest. Psychological studies of concept formation affirm that ade- 
quate generalizations are made only in the presence of a rather large 
background of specific facts, data, ideas, and concepts. Hence a book 
which attempts to achieve the grand synthesis may properly be read 
after much specific course experience in sociology and psychology. 
Probably it should not be offered as a general text for the beginning 
student. The authors have made a good beginning toward bringing 
together and interpreting facts concerning human social behavior. The 
insights they develop reflect their own years of study; their product 
, may not lead the sophomore who uses this as his social science text to à 

similar understanding. 


———— 


DALE B. Harris. 


University of Minnesota. 


KunreN, Raymond G. The psychology of adolescent development. New 
York: Harper, 1952. Pp. xvii +675. $5.00. 


In general, this textbook is solidly grounded in research and stresses 
practical applications. It includes critical sections, simply and briefly 
stated, with reference to most of the research quoted. By and large, 
theory is skirted. Psychoanalysis, for instance, is listed with three 
page entries in the subject index. The first two of these are brief and 

« nonevaluative. No direct mention of psychoanalysis was found on the 
T third page cited in the index. Freud is not listed in the author index. 
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ae The * 
The point of view is an eclectic, learning-organismic approach. z j 
book presents broad (the range of oe La chapter is 
frequently unusual coverage of material. T 
s Tie M sedes out repeatedly that data gathered xd eae 
do not possess their full value in the absence of compara. «hai sie 
adults. He emphasizes and documents consistently row ied 
text cultural determination, multiple causation, and the » includes 
interrelatedness of all aspects of development. He frankly 1 toll 
certain ideological, thought provoking, “value including sonality 
(e. g., in the chapters dealing with American culture and pers 
and with adjustment to organized society). m 
There is a knowledgeable, practical section on the consequen more 
shifting to a democratic educational procedure from earlier, chers! 
formalized experiences. Unusual data on school variability, ber án 
relations with students and their improvement, and a reseate ity 
experience based section on grouping to reduce student he 10, 
help to make up one of the best chapters in the text (o n), 
“Educational development of adolescents and adjustment to sc d 
Effective use is made of some of the vivid material gather. re 
Baldwin, Kalhorn, and Breese on young children, to illustrate thero: 
of home relationships. Brief case histories are used throughout. esen- 
metric data are discussed very practically, although the matrix pr ito 
tation of such data is not covered. There is a brief discussion o ‘adie 
biographical and other written materials as methods of studying tions 
viduals, although the emphasis on dangers and ethical conker y 
to be made in the use of such methods is not strong enough. Sim! view 
the section on the interview makes it look very simple; but dd 
ethics, and the need for intensive, supervised training in inter 
techniques are touched on only implicitly, tional 
While the author demonstrates that he is aware of the operat’. | 


; : hic? 
meaning of "intelligence" he slips occasionally into phrases Wr 


i tia 
Carry excess meaning, such as “sheer underlying intellectual poten 
(p. 87). 


che 
. o 

t of test construction — pape! 
an uncritical acceptance © 


7 


In the last chapter the treatmen 
reviewer sketchy. It could lead to -natio 
and pencil personality and adjustment tests, and an underestim 
of the dangers of them in the hands of amateurs, 

It seems to the reviewer, however, that the merits of the 
clearly outweigh its defects. Factors of research orientation, d 
but critical writing, and the author's obviously wide and ‘*well-diget 
practical experience make this a very suitable text for advanced U 


‘ man 
graduates and beginning graduate students in education and 
development. 


;59- 
Boyp McCANDLE? 
Slate University of Iowa. 
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Watson, Rosert I. The clinical method in psychology. New York: 
Harper, 1951. Pp. xii-- 779. $5.00. 


Watson's volume represents an excellent attempt to perform an 
impossible task. To undertake a text on clinical methods in psychology, 
pitched at both the "advanced undergraduate and graduate" levels, 
at the very outset requires courage. Along the way it calls for clinical 
and scholarly acumen, breadth plus intensity of knowledge, pains- 
taking attention to tedious detail accompanied by ability to hold the 
reader's interest. These virtues are all reflected abundantly in this 
book. But in the end such an effort will inevitably be greeted by re- 
viewers' dissatisfactions. 

From the foregoing comments it should require no great skill in the 
clinical method to infer that the present reviewer feels somewhat 
guilty about offering several serious objections to an exceptionally 
sound piece of work. One immediate source of confusion concerns the 
audience which Watson is trying to reach. In his carefully elaborated 
"Apology to the Reader" he states that some previous acquaintance 
with diagnosis and therapy is taken for granted. For the undergraduate 
student such an assumption is likely to be ungrounded. For the gradu- 
ate student some of the materials are too elementary, others seem to fit 
well into a first-year testing course, and still others would contribute to 
advanced study in the area. This uneveness of level probably means 
that each instructor will have to use the book selectively in terms of his 
own particular requirements. 

The problem of balanced treatment of content also arises. Included 
are whole chapters on the Vineland Social Maturity Scale, diagnostic 
infant testing, and the Rosenzweig P-F Study, yet no discussion of 
such topics as interest tests and the Rorschach. The latter is excused, 
along with a number of other instruments, on the grounds of space- 
saving and also a contemplated separate volume, which of course 
leaves us with at least a temporary void. But apart from questioning 
the author's decisions on what to include and omit, the equal allocation 
of space to the Vineland Scale and the diagnostic interview, for example, 
appears dubious. On the positive side, it should be noted that the 
integration of diagnostic with therapeutic procedures has been accom- 
plished in a highly effective manner. 

Throughout the book there is a delicate weaving of research data 
into the pattern of clinical methodology. However, à notable exception 
to this approach is found in the absence of any research evidence bearing 
on the diagnostic interview. The negative findings of the VA Assess- 
ment Project, conducted by Kelly and Fiske, would provide a sober 
counterpart to the optimistic statement that the distinctive contribu- 
tion of the interview is that it allows “the development of a total 
picture of the patient." Incidentally, the Assessment study, by far the 
most systematic investigation of clinical methods, does not even receive 
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> Simos 
passing mention in the volume. Another overlooked study by Se 
(J. Pers., March 1950) would niis to temper the author's con 
i validity of the P-F test. ] 

iur ecd aea sort ae draw its substance from the richness off 
author's own knowledge and experience, Yet in a field ^ d A 
as clinical psychology, knowledge and experience cannot | P ated 
contaminated by biases based on varying degrees of truth. Ne 
seems to have bent over backwards in trying to keep his - sud 
out of the picture. But the danger is ever present that t iling p 
pseudopods of propaganda (most of which the reviewer is wi = ias 
endorse, by the way) may engulf the unsuspecting reader before rs | 
a chance to think for himself. This dilemma is unavoidable. Mu. n 
ally more overt manifestations of the “projective hypothesis a tel 
into print, as in the author's defensive belaboring of the assertio 

linician is really a scientist, ] ‘cal 
ae summary, ts book contains fine sections on diagnostic app 
and psychotherapy. The latter occupies about a third of the eon 
Extensive bibliographies, including supplementary references ate 
Readings in the Clinical Method in Psychology, edited by Wow 
also provided. There is some discrepancy between the front-flap 4 


: : j bu 
, it is easy to forecast that this book will be widely used, 
i and for what reason 
on. 


GERALD S. BLUM. ^ 
University of Michigan. 


PAscAL, GERALD, & SUTTELL, B, Je 


mo 
The Bender-Gestalt T, est: Quantific j 
tion and validity for adults. N 
$6.60. 


ew York: Grune & Stratton, 195 ^4 
Pp. xiii--274, i 
Presented here isa q 
Bender-Gestalt Test. Th 
adults, free from brain damage, deviatio 
greatest in psychotics, less marke 
Data are presented which show the differen 
three groups as well as the overlap. 


Scription of typical deviations, 
96 complete records). The con 
however, by the following object 


d 
use 
1. The B-G Test as applied by the Present authors is, like most scales 
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^ in clinical practice, an ordinal scale, with steps of unequal magnitude. This 
objection scems especially pertinent here because the items are differentially 
weighted. 

2. Assuming that in adults without cortical damage, deviations in B-G 
performance are due to interpretative difficulties, rather than to perceptual or 
motor factors per se, the authors relate these difficulties to the subject’s attitude 
toward the task. This attitude they relate, in turn, to the subject’s attitude 
toward reality, which is believed to reflect his ego strength. The assumptions 
on which this new rationale is based are quite debatable. 

3. In clinical practice, the B-G has been found to be sensitive to various 
cortical disturbances even of a mild nature. This new book contains little 
material that would aid the clinician in differentiating B-G deviations due to 
cortical deficit from those due to psychogenic disorders. s 


ELEANORE OCHS. 
Bellevue Psychiatric Hospital, New Tork City. 


Rapaport, DAviD. Organization and pathology of thought. New York: 
Columbia University Press, 1951. Pp. xviii+786. $10.00. 


This is an interesting, informative, and quite scholarly source book 
of foreign literature dealing with the thought process and its pathology. 
The selections embrace psychology, psychiatry, and psychoanalysis, all 
brought together in an interesting fashion. Using the central theme 

. of the motivation of thought processes as distinct from static analysis 
of thought mechanics, Rapaport has skillfully developed a symphony 
understandable to the sophisticate in all three fields. i 

Much of the material in this volume appears in English for the first 
time since uniqueness of resource was one of the criteria by which 
the author judged the suitability of inclusion. However, some notable 
exceptions which the dictates of central purpose made necessary add 
much to the continuity of text. For example some of Freud's work, 
though not translated for the first time, simply had to be included to 
round out the material. 


The papers are grouped under five not necessarily mutually exclusive 
headings. 


.. 1. Directed Thinking. This section includes that material normally presented 
in classical psychology. The author points out that the difference between 
Lewin on the one hand, and Ach and Buehler on the other, is as great as that 
between either of them and Claparéde or Piaget, who are closer to clinical 
thinking than to experiment." Thesdecision to omit some of the more im- 
Portant Gestalt contributions is regretted by the reviewer, although the physical 
dimensions of the project would have made their inclusion difficult. 
. 2. Symbolism. In the reviewer’s opinion this is the most valuable section 
in the book. More attention is given to this topic than to the others, which 
seems fortunate since modern trends in psychodynamics call for an understand- 
ing of symbol formation in the thought process. Some of the data reported by 
ilberer, Schroetter, Roffenstein, and Nachmansohn are both ingeniously 


654 BOOK REVIEWS 


i 
5. Pathology of Thinking. Some of Schilder's work, as well as Bleuler 


i . eo jor d 
classical paper on “The Basic Symptoms of Schizophrenia” are the maj 


a H a f ie ue k ugh 
Contributions in this section, Bleuler’s treatise is interesting to read, althoug 
much of it may be disputable in the face of modern evidence. 


The author recognizes some of the volume’s possible shortcomings, 
He has willfully theorized where the lack of objective evidence m 
have made some hesitant to speak, He has omitted the classical associ 
tionist, conditioned reflex, and conditioned response contributio 


a theory of thinking; (b) they are readily available, and my purpar 
was to gather those contributions which have received little dte 
i i sin my comments," With the first of the i 
reasons many will take exception. The classical research on condition? 
i is i ert of psychoanalytic speculation to ein 
ason sounds strange in a theoretical d 2 
is, since most of the material might certainly be the vind 
ject of polemics, Nonetheless the volume is excellent, well writ 
scholarly, and certainly a mature Piece of bibliographic research. 


RonERnT P. l'ISCHER- 
Marietta College. 


I, 
Brunswik, Econ. The conceptual framework of psychology. Vol Í 


No. 10 of International Encyclopedia of Unified Science. Univer: ° 
Chicago Press, 1952, Pp. iv--102. $2.00 


to 
monographs of about one hundred Pages each. Such condensation 
whatever extent it can be achieveq at all, is no mean feat and, like wi 3 
achievement, has its p 


D 


: int an 
use is made of small print rred 


my pleasure, It may be that | am ov i i 
reminded of a shared background whi 


T: 
Tminology. All this has maf. . 
t 
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often excel in the art of saying things clearly and simply. But this will 
do for cavilling at what is, nevertheless, a distinguished piece of work by 
a distinguished author. So I turn to the three major themes, first to the 
two monographs and then to the book, that are here "encapsulated." 
(This is one of Brunswik's favorite words.) 

There is, first, a reasoned statement of the logical positivists’ 
analysis of psychology. Intermediate between epistemology and science 
proper in generality, this analysis belongs to what is now known as the 
philosophy of science. Since the Encyclopedia in which Brunswik’s 
Piece appears is an enterprise in this area, one might have expected 
him to devote all the space at his disposal to that theme. Had he 
followed this course, his statement of the position would probably 
have benefited. But I have no quarrel with it as it stands; at least, no 
quarrel that is not better confined to the epistemological seminar. The 
position expounded is also known as logical behaviorism or operation- 
ism. Brunswik’s favorite name for it is objectivism, not unreasonably, 
since the term suggests the heart of the matter, namely, that psychology 
deals with overt behavior and nothing but overt behavior. However 
succinctly, he does give many of the explanations and qualifications 
this formula requires. And he also covers cursorily the other main 
tenets of the position by indicating the fallacies of the various methodo- 
. logical holisms and emergentisms, and by explaining how a ‘‘mech- 
anistic" and “deterministic” psychology can deal adequately with 
purpose. 

The second theme, or the second monograph the author might have 
written, is a piece of advocacy for a special line of research. Now 
Brunswik, who is a psychologist as well as a philosopher, is entitled 
to his opinions or hunches as to which kind of research is at the moment 
most promising. Yet, I cannot help feeling that the way in which he 
closely intertwines logical analysis with advocacy is most unfortunate. 
For, being merely a philosopher, I know only too well how hard it is 
to convince scientists that logical analysis properly conducted is genu- 
inely neutral in that it does not and cannot furnish the grounds for 
such special pleading. As to Brunswik’s preference, he wants all psy- 
chologists to look for laws that relate or, as he says, "focus on” two 
groups of variables, both ‘‘molar’’ and nonphysiological, the one “‘cen- 
tral," the other "distal." A need, for instance, is a central factor; test 
Scores and perceptual ''achievements" exemplify distal variables. 
Because of the nature and the multiplicity of the "mediating" mecha- 
nisms, laws of this kind areas a rule statistical or, as Brunswik puts it, 
'probabilistic." The early American school known as Functionalism 
was the first to investigate systematically relationships of this type. 
There is thus some historical justification for Brunswik's borrowing their 
name for his particular brand of psychology or, as I would rather say, 

is emphasis. For the rest, if I could permit myself the expression of a 


656 BOOK REVIEWS 


in the hands of a man with a n ‘thing 
quite as thorough and exhaustive of the material as it looks, iom 
is made to point and converge toward the emergence of the new ost 
tionalism,” almost as the prophets of the Old Testament were ex Pa 
facto made into witnesses of the New. To write history in this ei: 
is another less admirable trait of the background I share with i 
author. There is even an untranslatable German word X 
(Geschichtsklitterung). I shall give two examples of the violence a 
perpetrated for the sake of a pattern. The one tries to eliminate . 
competitor; the other claims a spurious ancestor. The competit is 
this be the right word, is the behavior theory of the Hullians. 


F E Cen jation- 
theory, we are told, since it “stays within the framework of associati 
istic tradition," can only give “token 


ing through “casually superimposed 
principles are the very heart of the 


the intentionalists and the 
composability of what was later 
tano was also a presentative realist; i 


is acts "intended" physical objec 
historian i 


ploit it. 


1 GusrAv BERGMANN: 
State University of Iowa. 
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Strong, C. P., & TAYLOR, D. W. (Eds) Annual review of psychology. 
5Vol. 3. Stanford, Calif.: Annual Reviews, Inc., 1952. Pp. ix+462. 
$6.00. i 


Volume 3 of the recently initiated Annual Review of Psychology 
largely continues the pattern established by the first two volumes. It 
consists of 17 reviews of psychological literature covering the 1950-1951 
period. A total of 462 pages represents a continuing quantitative gain 
over the 330 pages in Volume 1 and the 389 pages in Volume 2. 

This volume, like the first two in the series, must certainly be 
recognized as an important and useful contribution. In the opinion of 
the present reviewer, however, it still falls somewhat short of the goals 
originally set by the Editorial Commuttee. Its shortcomings seem to 
lie principally in the failure of certain of its contributors to adopt a 
sufficiently evaluative and critical point of view with regard to the 
literature surveyed. The result is that some of the chapters tend to 
read like a kind of super-abstract, with strictly factual accounts of 
major publications strung together more or less like beads on a string. 
In all fairness it must be said that so extreme a categorization clearly 
applies only to à minority of the chapters and that another minority 
offers a sharp contrast by presenting exceptionally well-organized and 
critical evaluations of the literature. 

An excellent example of effective evaluation of a major field is pro- 
vided by Henry W. Nissen and Josephine Semmes in their review of 
comparative and physiological psychology. They include a formal 
section entitled '"The Status of Comparative Psychology.” Their chap- 
ter is marked also by its comprehensive coverage of certain of the recent 
important European works on comparative problems, especially that 
associated with the names of Lorenz and Tinbergen. 

The other four chapters falling generally within the framework of 
experimental psychology offer a variety of approaches. Harry F. Har- 
low's capable review of the learning literature is well organized accord- 
ing to major research problems but is lacking in any formal introductory 
or overview material. Some of this kind of material, however, is inter- 
polated throughout thechapter. The chapter on vision by Harry Helson 
is likewise well organized and has, in addition, more explicit introductory 
material. Both of these chapters are written in a lively tone and from 
a critical point of view. In these respects the review of hearing by Wen- 
dell R. Garner suffers by comparison. It is written in a matter-of-fact 
style with little attempt at evaluation of large trends. This is not to 
question its technical competence. The review of somesthesis and the 
chemical senses by G. R. Wendt is written in a somewhat similar style 
but does have a superior organization of topics. The wealth of detail 
in this chapter suggests that it is intended more for the specialist in the 
sensory field than for the nonspecialist. 
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À strong experimental emphasis is pleasantly evident in € 
borderline chapters—borderline in the sense of belonging i kp 
within the field of experimental nor quite within that of ei a 
plied psychology. These are the reviews of child psychology by Vi vara 
Nowlis and Helen H. Nowlis, of social psychology and group proces: 
by M. Brewster Smith, and of motivation by O. H. Mowrer. — 

' The stimulating chapter by the Nowlises is written from a pow Sd. 
critical point of view and stresses the need for more systematic La ee 
cal orientation in research on children. The chapter by Smith is in M 
duced by a useful and interesting discussion of the present status "i 
social psychology as a distinct discipline. The evaluative and wee 
tone is maintained throughout the remainder of the chapter. ne 
editors are to be commended for the addition in this volume of e 
chapter on motivation. In this review Mowrer adopts a highly pe 
organization and so is able to cover only 56 references. The pu 
is highlighted by relatively long but interesting sections on the wre 
development of motivation theory and the present status of half 
“punishment” problem, which together account for more than one-ha 
of the review. " 

Four chapters may be classified as distinctly "clinical" in ram 
The review of the literature on personality is by H. J. Eysenck of hoe 
It is one of two reviews by European pent 
gists, marking the initiation of the planned policy to include a lar 
representation than would presumably be provided by exclusive pn P 
American reviewers, Eysenck's chapter is well prepared, with a d 
personal touch, and is spiced with frequent critical comments. A similé 
personal organization is present in 
behavior written by Joseph Zubin. 
clear-cut statement of the restricted 
of selection of the articles reviewed. 


The two reviews of methodological literature in clinical psycholos> 


: " : giae: A n 
are less obviously personal in their organization and bias. ari 
Magaret’s otherwise excellent chapter on psychodiagnostics is eR 
only by her seeming reluct Dice 


ance to make critical comments per 
mprehensive review contains an exception a 
tful strictures on gene 
ter on psychotherapy by Victor d 


Raimy likewise contains a good overview and is written in a lively 4 


witty manner, 
One of the most stimulating ch 


ge 
apters in the volume is that Pt 
pared by Lloyd G. Humphreys o 


"n * oy B c 
n individual differences, a vue 
matter that seems to belong both to Clinical and applied psycho!og 


ES E E É jona 
Humphreys’ explicit purpose 1s "to sketch an outline of a TUR 
psychology of individual differences," He organizes the review aro 
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a number of selected research problems, indicates research needs as well 
as achievements, and does not hesitate to offer critical opinion of the 
articles reviewed. This chapter stands as a model of what can be 
achieved in an integration of the critical-evaluative and the pure ab- 
stracting functions. 

Three reviews on distinctly applied subjects are offered. Clarence 
W. Brown and Edwin E. Ghiselli provide a top-notch chapter on in- 
dustrial psychology, stressing research needs as well as critically evalu- 
ating achievements. Another competent review, surveying the litera- 
ture on counseling, is contributed by William M. Gilbert. It should be 
noted that this chapter, carrying the title “Counseling: Therapy and 
Diagnosis," necessarily overlaps the two chapters on clinical methods 
(psychodiagnostics and psychotherapy). Perhaps the point of view is 
sufficiently different to justify the duplication, but it seems to this re- 
viewer that a special editorial effort to delimit this area is indicated. 
The third applied review is that on educational psychology by John K. 
G. Elmgren, of the University of Gothenburg, Sweden. In certain re- 
spects this is the most unfortunate review in the volume. After a brief 
general discussion of the relationship between learning theory and edu- 
cational problems, Elmgren launches into a technically competent but 
thoroughly humdrum and disconnected account of the various publica- 
tions. 

The single remaining chapter is a good, if somewhat condensed, re- 
view of statistical theory and research design by Quinn McNemar. The 
emphasis is on statistical techniques, as it should be, in spite of the fact 
that the title of the chapter refers to statistical theory. It is the opinion 
of the present reviewer that this kind of chapter stressing statistical 
and research techniques is today the most generally useful one to psy- 
chologists and should be expanded if possible in future editions. 

Certain technical aspects of the 1952 volume deserve mention. One 
wonders why it should not be possible for the editors to devise a more 
logically planned arrangement for the order of appearance of the various 
chapters. No over-all organization is apparent in this respect, although 
short sequences of reviews of a similar type may be found. On the posi- 
tive side, itis gratifying to note that, with but one exception, the bibliog- 
raphies are now arranged alphabetically by author. Furthermore, the 
editors announce that on a trial basis in the next volume the reviewers 
will be given an opportunity to include if they will the full titles of 
journal articles, Reader opinion on this change is invited by the Edito- 
rial Committee, since it is stated that the extra space thus used will be in 
competition with that needed for exposition. (As a parenthetical sug- 
gestion in this connection, it may be ventured that considerable space 
could be saved if reviewers were discouraged from using the excessively 
long quotations—up to one-half page in length—that appear in several 
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of the chapters.) It is certainly to be hoped that these rim 
irritating defects of the bibliographies in the early editions will beco 
permanent features of the series. 54 ; n 

Itis also to be hoped that the critical emphasis on research met "M 
ology and research needs, especially evident in several of the chapters i 
the 1952 volume, will become increasingly evident in future voume 
The present reviewer sees this feature as the most important i-e. 
contribution of the Annual Review of Psychology to the development o 
psychology, as the inevitable splitting up of the discipline into sepa- 
rated but interrelated subject-matter areas is intensified. It will cer- 
tainly be a major contribution if this series aids in the cross fertilization 
within psychology of research problems and research techniques. 


MeLvın H. MARX. 
University of Missouri. 


McGzocn, J. A., & Irom A. L. The psychology of human learning: - 


(2nd Ed., revised by A. L. Irion.) New York: Longmans, Green 
1952. Pp. xxii-+596, $5.00. 


In its original edition, The Psychology of Human Learning was ^ 
book which no serious student of the field could afford to be without 


multaneously to include the most important developments contribute’ 
by some three thousand articles which have appeared in the last deca 
and to maintain the theoretical position (really the lack of it) espouse 
by the original author. à 
To a degree, these two objectives turn out to be incompatible. The 
to 1950 was distinguished more by theoretical co? 


behavior. Such a discussion i 
inductive point of view like that of McGeoch’ 

These last comments shou 
revision of McGeoch's book | 


s. I ion $ 
ld not lead to the conclusion that Ir nin£ 
nas turned it into a discussion of leat 
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theory. They were made simply to show the kind of revision which ten 
years of development in the field of human learning has necessitated. 
Although they loom large in a discussion of revisions, they are less im- 
portant in a description of the sort of book this is. It is still a scholarly, 
straightforward, factual summary of research in the field of human 
(chiefly verbal) learning. Considering the difficulties involved, Irion 
has done a remarkable job of maintaining the spirit of the original vol- 
ume. And the reader's reaction to McGeoch and Irion will be about 
whatever it was to the original McGeoch. 

A comparison of the literature cited in this book with that of the 
original edition provides us with an opportunity to assess the develop- 
ments in the field of human learning that have occurred in the last ten 
years. Depending upon one's evaluation of the field in 1940, the result 
of such an analysis will be either comforting or distressing. For the 
book demonstrates that the mass of literature now available has not 
altered things markedly. A careful study reveals that only two new im- 
portant contributors to the experimental literature (Irion and Under- 
wood) have appeared in the last ten years. The authors leaned on most 
heavily in the original edition (Ebbinghaus, McGeoch, Melton, Thorn- 
dike) are still the important names in human learning. Similarly, the 
important topics are the same. The experimental problems treated in 
this book are very much like those discussed in the first edition. And 
the conclusions concerning matters of fact have changed little since 
1940. Some changes in stress have occurred. The topics of reminiscence 
and the warm-up phenomena are given more attention in this book 
than in the previous one. This change has been chiefly at the expense of 
the topic of forgetting. 

With one exception which will be pointed out below, the summary of 
the literature provided by McGeoch and Irion is excellent. And the 
question naturally arises as to the probable usefulness of a book of this 
sort. It is first of all not an undergraduate textbook. Too much back- 
ground is taken for granted. For example, an understanding of opera- 
tional definitions is assumed in the introductory chapter on theory. 
Furthermore, it shares with the original edition the characteristic of 
compressing a great deal of material into a fairly brief space. Under- 
graduates will find this volume hard going. Exactly the same features 
make the book a satisfactory (best available) text for graduate courses 
in human learning, although it has one chief drawback here too. This 
is the frequent reference to specific experiments (e.g., McGourty's 
master's thesis) as supporting some point without adequate description 
of the experiment. The student will find this mildly irritating or com- 
pletely frustrating depending on his level of motivation. — . 

As with the first edition of the book, McGeoch and Irion is a conven- 
ient source of summaries on a number of topics. The usefulness of the 


Book in this way, however, will be somewhat restricted by the authors' 
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policy of citing the earliest experiment where two or more equally god 
ones make the same point. Unless there is a very high correlation E. 
tween recency of experimentation and excellence of the es siege 
procedure, this policy could lead to the systematic elimination X 
most recent work in the field. No methodical attempt has been made id 
evaluate the seriousness of the result of this fact; but the reader shou : 
be aware that the most recent article cited by McGeoch and Irion is no 
necessarily the last word on the subject. m di- 

All in all, this revision lives up to the reputation of the original ef i 
tion. The limitations, which have been pointed out above, do not welg 
heavily against the fact that we now have a fairly up-to-date summary 
of an important field of psychology. 


GREGORY A. KIMBLE. 
Duke University. 


KELLY, E. LowzrL, & Fiske, Donatp W. The prediction of perform- 


ance in clinical Psychology. Univer. of Michigan Press, 1951. Pp. 
xv+311. $5.00. 


During the Spring of 1946, the Veterans Administration completed its pa 
for training large numbers of clinical psychologists, . . . the Veterans Admin 
tration decided also to institute a program 
sible a more effective Selection of trainees 
Early in the summer of 1946, the University of Michiga 
its willingness to accept the responsibility fo; 
such a research program. . . . va 

-.. The over-all design of the Project was as follows: in 1947 and 1948, ES 
eral hundred college graduates seeking admission to or just entering the oun 
year VA training Program in clinical psychology in some 40 universities We 


evaluated by a wide variety of techniques, and Predictions were made concer!” 
ing their probable success in training and their future professional comp 
tence... . 
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Considering the intangible nature of clinical proficiency and the general 
lack of satisfactory evidence concerning the efficacy of clinical proce- 
dures per se, this failure is not surprising. Accordingly, the following 
comments are neither criticisms nor suggested improvements; they 
merely provide a context for a brief discussion of the general nature of 
some features of this interesting work. 

The author's report describes two major emphases. One has to do 
with the development of measurements and indices which are of pre- 
dictive value; the other has to do with the development of measure- 
ments and indices which are criteria for the development or attainments 
of student clinical psychologists. From the standpoint of the predictive 
variables, the undertaking was unique in both its extensity and inten- 
sity. Tests of mental ability, of various achievements, and of vocational 
interests, as well as personality attributes, and judgments and ratings 
based on subjective tests, interview situations, and sociometric proce- 
dures were all employed. It is probable that the various clinical psy- 
chologists who participated in this undertaking (the list of participants 
looks like a "Who's Who in Clinical Psychology") applied their clinical 
skills and insights unsparingly to this task. 

The emphasis on the criteria is frank and conscientious. As a matter 
of fact the sections which have to do with the development of criteria 
could serve as a reference for the current definition of clinical psychol- 
ogy. It seems to this reviewer, however, that the manner in which the 
criterion problem was handled was determined by one major point of 
view. Specifically, it appears that the investigators felt either that they 
knew or ought to know the desirable characteristics of a clinical psy- 
chologist. (This quite.natural bias is explicitly acknowledged by the 
authors.) This bias led to the development of criteria which empha- 
sized "goodness" among the developing clinical psychologists rather 
than “differences” between them. This necessarily meant that attempts 
to make useful predictions for the developing students were limited to a 
restricted number of currently acceptable aspects of "goodness." Asa 
consequence no comprehensive prediction of "differences" is attempted. 

Perhaps the major clinical criteria were ratings of diagnostic ability, 
therapeutic ability, and desirability as an employee. Although it ap- 
pears that such ratings may be made with fair consistency, one is in- 
clined to wonder how much the meaning of these ratings could vary from 
school to school and whether or not there are internal consistency 
analyses to indicate that all of the items on the rating scales belong on 
the same continuum. It is possible that the items on the rating scales 
are very well placed from the standpoint of general desirability, i.e., 
“goodness.” It is also possible that from a behavioral standpoint they 
do not belong on the same scale. 

It appears that individuals from different schools were combined for 
the purpose of statistical analysis. Nevertheless, it is known that 
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Schools differ in the manner in which they select studen ts ot dis erm 
ner in which they train students. This suggests a possibility ta ke 
some variables the magnitude or the direction of correlation may bec d 
somewhat from school to school. It also seems possible thata TEES 
correlation for a sample of schools and for a sample of individuals Me oa 
a school might be different. Although the writers were obvious d VA 
most properly addressing themselves to trends which obtain for a be 
clinical trainees, it is quite possible that the essential nature of s ? 
trends could be found by summarizing the possible trends found ee 
rately in individual schools (or in groups of similar schools) and = 
such a summary could present a more optimistic picture than iced 
vealed for the total sample of all schools. Asa matter of fact, it may e 
difficult for some readers to decide whether they should attempt toe 
eralize to schools or to individuals. An attempt was made to Mibi 
school differences from some of the variables and it is possible that pes 
reduced the heterogeneity of the measures for the total group, thus 
ducing the probability of a high correlation. 


: ; rares MN 
ures; presumably, they sought to avoid a spuriously high indication 
relationship. It seems possible, however, that 


; ; nt- 
t presume to provide a detailed comme 


OM ro- 
ale of the study, nor is it intended to Boat 
pose alternative approaches, Nevertheless, it is quite possible 


. : es 
many readers would like to know why alternative analytical procedur 


possible. Certainly 
claiming that important aspects 
cipated from the use of these or 0 
trary, many aspects of the Presen 
ing exploration, 


J. R. WITTENBORN: 
Yale University. 
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